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SECTION  1 
OVERVIEW 


This  final  technical  report  on  the  development  of  a  generalized 
explanatory  base  operating  support  (GEBOS)  model  covers  applied  basic 
research  undertaken  by  General  Research  Corporation  (GRC)  from  1  June 
through  30  November  1979.  Project  work  has  been  funded  by  the  Air  Force 
Office  of  Scientific  Research  (AFOSR) ,  under  Contract  F49620-79-“C-0146, 
in  behalf  of  the  Directorate  of  Manpower  and  Organization  (AF/MPM) ,  Head¬ 
quarters,  United  States  Air  Force.  The  focus  of  this  work  has  been  on 
full  development  of  the  GEBOS  model  for  three  test  commands,  and  on  pro¬ 
totypical  extension  of  the  model  concept  to  encompass  selected  mission 
impacts  of  base  operating  support  (BOS)  changes. 

1.1  BACKGROUND 

The  research  doctimented  here  is  an  outgrowth  of  earlier  GRC  work 
addressing  the  feasibility  of  deriving  and  applying  aggregate  BOS  work¬ 
load/output  indicators  for  use  as  management  tools  at  the  Air  Staff 
level. ^  This  earlier  work  concentrated  on  the  derivation  of  aggregate 
workload  and  manpower  relationships  for  the  BOS  program  elements  of  Air 

Training  Command  (ATC) ,  Strategic  Air  Command  (SAC) ,  and  Tactical  Air 
2 

Command  (TAC) .  It  was  undertaken  in  recognition  of  a  need  for  more 
precise  means  of  quantifying  BOS  outputs  and  the  manpower  associated 
with  varying  output  levels.  Major  results  included: 

•  Compilation  of  a  pilot  workload  indicator  data  base  to 
support  time  series  and  cross-sectional  analyses  of 

^E.  J.  Schmitz,  R.  Somers,  and  T.  Vassar,  Pilot  Program  to  Develop 
Aggregate  Base  Operating  Support  Workload  Indicators  for  Use  in  Air 
Staff-Level  Manpower  Management,  Report  1059-01-79-CR,  General  Research 
Corporation,  March  1979. 

2 

Respectively,  program  elements  85796,  Base  Operations  (Training);  11896, 
Base  Operations  (Offensive);  and  27596,  Base  Operations. 
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manpower  and  output  relationships  within  BOS  functional 
categories . 

•  Establishment,  through  objective  experimentation,  that  use¬ 
ful  BOS  workload  indicators  could  be  derived  to  support  Air 
Staff- level  manpower  management  and  presentation  of  require¬ 
ments  to  the  Office  of  the  Secretary  of  Defense  (OSD) ,  the 
Office  of  Management  and  Budget  (0MB),  and  the  Congress. 

•  Preparation  of  a  concept  and  implementation  plan  for  an 
Air  Force-wide  Aggregate  Workload  Indicator  System. 

•  Development  of  a  prototype  GEBOS  model  which  could  use  man¬ 
power  workload- indicator  relationships  to: 

-  Estimate  the  impact  of  a  given  increase  or  decrease 
in  manpower  on  projected  outputs  or  capabilities  by 
function  and  major  command. 

-  Project  the  manpower  impact  of  a  given  workload  in¬ 
crease  or  decrease  by  function,  program  element  (PE) , 
and  command. 

-  Explain  the  apparent  interdependency  of  various  work¬ 
load  measures,  including  support-on-support  relation¬ 
ships  inq)licit  in  BOS. 

As  addressed  below,  this  most  recent  effort  has  been  concentrated 
on  refinement  of  the  GEBOS  model  to  enhance  its  usefulness  as  an  Air 
Staff  management  tool. 


Administration;  ret.^il  supply  operations;  maintenance  of  installation 
equipment;  other  base  services;  morale,  welfare  and  recreation;  other 
personnel  support:  and  bachelor  housing  operations.  These  functional 
categories  are  defined  by  OSD  and  are  made  up  of  aggregations  of  Air 
Force  functional  accounts. 
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1.2  OBJECTIVES 

Research  objectives  and  associated  tasks  have  been  as  follows: 

•  Data  collection  and  ancilysls: 

-  Identify  additional  data  requirements  necessary  to  con¬ 
tinue  development  of  the  current  prototype  GEBOS  model. 

-  Update  the  pilot  workload  indicator  data  base  with  the 
most  current  data  on: 

—  Manpower  authorizations  by  base,  function,  mili¬ 
tary/civilian  status,  and  PE. 

—  Workload,  as  detailed  in  various  standardized 
reports . 

—  Specialized  workloads  as  detailed  in  responses 
from  SAC,  TAC,  and  ATC  to  requests  for  specific 
data. 

-  Refine  gross  workload  indicators  to  more  reliably 
reflect  workload  data  content  and  physical  outputs. 

-  Refine  and  update  previously  derived  factors  using 
current  and,  where  appropriate,  annualized  data. 

•  Full  development  of  the  GEBOS  model  for  test  commands:^ 

-  Continue  development  of  the  GEBOS  model  based  on  con¬ 
cise  systems  and  operations  research  and  analysis  to 
assure  accurate  and  consistent  model  performance. 

Incorporate  precise  workload  indicator/manpower  inter¬ 
relationships  into  uhe  BOS  model  to  realistically 
simulate  the  complex  impact  of  BOS  manpower  adjust¬ 
ments  and  associated  changes. 

Maintain  throughout  the  model  refinement  process  a 
prime  focus  on  real-world  interaction  of  data  elements. 


1 


SAC,  TAC,  and  ATC. 
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on  generating  meaningful  model  output,  and  on  substan¬ 
tive  manpower/workload  relationships  in  a  form  usable 
and  meaningful  to  Air  Staff  and  higher  authorities. 

-  Trovide  an  operating  GEBOS  model,  covering  the  test 
commands,  on  a  commercial  computer  system  with  docu¬ 
mentation  to  Include  a  system  description  and  an  up¬ 
dated  copy  of  the  data  collected  for  analysis. 

•  Exploration  of  GEBOS  model  extension  to  mission  impacts: 

-  Initiate  research  on  correlation  of  mission  impacts 
with  BOS  changes. 

Identify  key  mission  output  measures;  review  existing 
reports,  project  outcomes,  and  data  that  deal  with 
related  issues;  and  designate  the  test  command(s) 
selected  for  mission  Impact  research  extension. 

Collect  additional  data  on  primary  mission  activity 
for  correlation  of  the  impact  of  BOS  changes  to  in¬ 
clude  alternative  measures  of  mission  effectiveness/ 
readiness . 

-  Investigate  mission  manpower  and  primary  mission 
activity  in  detail  for  the  selected  operational  com¬ 
mand. 

Analyze  aggregate  BOS  relationships  to  primary  mission 
capability,  particularly  in  such  BOS  areas  as  supply, 
equipment,  and  maintenance;  focus  on  determining  the 
validity  and  consistency  of  such  relationships  and 
select  the  most  usable  form  of  these  relationships  for 
modeling  test  command  mission/BOS  manpower/workload 
relationships  for  extension  to  other  commands. 

-  Prepare  a  draft  plan  for  incorporation  of  an  exten¬ 
sion  to  mission  relationships  in  the  GEBOS  model. 
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Provide  the  user  activity  (HQ  USAF/MPM)  a  demonstra¬ 
tion  of  the  prototype  mission  impact  GEBOS  model  using 
a  commercial  computer  system. 

This  report  will  detail  the  accomplishment  of  the  objectives  and 
ta  's  enumerated  above. 

1.3  SUMMARY  OF  ACCOMPLISHMENTS 

1.3.1  Data  Collection  and  Analysis 

Data  needs  to  continue  GEBOS  model  development  were  identified  to 
AF/MPM  and  discussed  with  Air  Force  Management  Engineering  Agency  (AFMEA) 
personnel  in  June  1979.  Manpower  authorizations  and  workload  data  for 
FY78  were  obtained  from  AFMEA,  the  Air  Force  Accounting  and  Finance 
Center,  the  Air  Force  Data  Services  Center,  the  three  test  commands,  and 
certain  other  sources.  These  data  were  used  to  update  the  pilot  workload 
Indicator  data  base  which  was  reactivated  on  the  Computer  Sciences  Tele¬ 
processing  System  (CSTS)  in  July  1979.  Section  2,1  and  Appendixes  A 
through  E  provide  details. 

Analysis  efforts  completed  included: 

4  Comparison  of  FY78  manpower  and  workload  data  to  that  pre¬ 
viously  obtained  for  FY77. 

•  Identification  of  those  FY78  workload  indicators  highly 
correlated  with  related  functional  manpower. 

•  Development  of  FY78  GEBOS  model  production  functions  through 
multivariate  regression  analysis,  including  modification  of 
estimating  equations  to  incorporate  "best''  predictive  vari¬ 
ables. 

•  Analysis  of  workload  intercorrelations  to  develop  workload 
interrelationship  equations  for  the  GEBOS  model. 

Section  2.2  is  an  extended  discussion  of  this  work,  while  Appen¬ 
dixes  B  through  E  document  supporting  quantitative  data. 
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1.3.2  Full  Development  of  the  GEBOS  Model  for  Test  Commands 


Significant  achievements  were  made  in  the  continued  development  of 

the  GEBOS  model.  In  its  prototype  form,^  it  served  fundamentally  as  a 

descriptive  model  which  associated  specified  changes  in  BOS  manpower  (by 

functional  category)  with  changes  in  a  set  of  primary  workload  indica- 
2 

tors.  Using  simultaneous  production  function  eqtiatlons  (with  coeffi¬ 
cients  derived  through  stepwise  multivariate  analysis  of  FY77  workload 
and  manpower  data  from  the  pilot  workload  indicator  data  base) ,  it  allowed 
for  the  "support-on-support"  change  inqjlicit  in  the  BOS  sector  of  instal¬ 
lation  operations.  Its  potential  utility  was  for  quantification  of  esti¬ 
mated  changes  in  output  to  support  budget  requests/reviews  or  to  estimate 
the  workload  capability  impact  of  directed  reductions  (given  a  constant 
production  function) .  Specific  limitations  of  the  prototype  included 
the  following: 

•  Absence  of  a  suitable  basis  for  distributing  (by  functional 
category)  manpower  changes  associated  with  a  given  workload 
change. 

•  Limited  options  for  specifying  manpower  changes  (i.e.,  total 
manpower  or  single  function  only) . 

•  Changes  in  manpower  across  functional  categories  could  only 
be  distributed  on  a  pro  rata  basis. 

•  Interrelationships  to  account  for  "support-on-support"  were 

2 

limited  only  to  the  three  population  variables. 

•  Descriptive  capability  was  limited  to  only  seven  non-popula¬ 
tion  primary  workload  indicators. 

•  Base  closures  (or  openings)  could  not  be  treated  in  combina¬ 
tion  with  other  postulated  changes. 

^Schmitz  et  al. ,  o£.  cit. 

2 

Base  population,  travel  transactions,  supply  transactions,  supply  item 
records,  vehicle  inventory,  vehicle  mileage  driven,  total  population 
supported  (including  dependents) ,  military  population,  weighted  rations 
served,  and  visiting  officer  quarters. 
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The  current  operational  version  of  the  GEBOS  model  has  been  designed 
to  overcome  these  limitations.  Its  full  capabilities  were  demonstrated 
to  AF/MPM  personnel  on  14  November  1979  using  the  CSTS  commercial  time¬ 
sharing  services.  Specific  features  include: 

•  Use  of  linear  programming  methodology  to  solve  an  e:q>anded 
simultaneous  equation  set. 

•  Capability  to  account  for  interrelationships  among  all  pri¬ 
mary  workload  and  population  variables. 

•  Incorporation  of  production  functions  for  additional  descrip¬ 
tive  workload  indicators  even  though  not  used  as  primary 
variables  due  to  lower  significance  in  multivariate  analyses. 

'  Complete  user  flexibility  for  input  of  both  manpower  (by 
functional  grouping)  and  primary  workload  variables. 

•  Consideration  of  interrelationships  among  all  primary  work¬ 
load  indicators  in  accounting  for  "support-on-support" 
relationships. 

•  Integration  of  capability  to  exercise  base  closing/opening 
options  in  conjunction  with  other  BOS  changes. 

The  adoption  of  linear  programming  methodology  represents  the  most 
significant  new  feature  of  the  GEBOS  model  and  provides  a  capability  to 
use  the  model  in  a  normative  (or  optimizing)  as  well  as  a  descriptive 
mode.  As  it  presently  operates,  the  objective  function  maximizes  work¬ 
load  (output)  capability  and  minimizes  slack  functional  manpower  for  a 
given  manpower  change  or  it  minimizes  BOS  manpower  (and  functional  slack) 
for  a  given  workload  change.  The  coefficients  of  the  objective  function 
assume  equal  value  for  all  functional  capabilities;  however,  by  relaxing 
workload  interrelationship  constraints  and  applying  judgmental  weights 
to  functional  indicators  on  manpower,  the  model  has  the  potential  for 
providing  functional  manpower/workload  distributions  consistent  with 
user  priorities.  Full  utilization  of  this  latter  capability  will  require 
some  further  experimentation  and  development. 


1-7 


At  present,  the  6EB0S  model  also  has  rudimetttairy  capability  for 
use  as  a  predictive  model  for  manpower  programming,  since  user  input 
changes  in  supported  mission  populations  can  be  used  to  generate  BOS 
changes  by  workload  and  function.  In  this  form,  however,  the  model  does 
not  differentiate  types  of  workload  generated  by  different  primary  mis¬ 
sion  units.  This  latter  capability  needs  fuller  development  as  will  be 
discussed  later  when  treating  developmental  work  on  the  GEBOS  model 
mission  impact  capability.  Sections  3.1  and  3.2,  augmented  by  Appendixes 
F  and  G,  provide  full  detail  on  basic  GEBOS  model  design  and  operation. 

Model  verification  and  validation  have  been  a  key  challenge  during 
this  iesearch  period.  If  the  model  is  to  be  used  with  confidence  for 
explaining/justifying  BOS  manpower  and  workload  indicator  relationships 
to  higher  authority,  for  estimating  functional  distributions  of  BOS  man¬ 
power  and/or  workload  changes,  or,  eventually,  as  a  manpower  programming 
and  allocation  tool,  it  must,  within  acceptable  limits,  approximate  the 
results  of  detailed  standards  applications  at  major  command  level.  Four- 
principal  approaches  to  the  determination  of  model  validity  have  been 
identified. 

•  Internal  verification  of  computational  methodology  using 
existing  data. 

•  Validation  through  application  of  historical  data. 

•  Validation  through  comparison  with  direct  application  of 
standards  and  guides. 

•  Validation  through  comparison  with  standard/ guide  application 
resulting  from  programmed  mission  (force  structure)  changes. 

Internal  verification  of  the  .urrent  GEBOS  model  has  been  success¬ 
fully  completed;  given  either  FY78  manpower  authorizations  or  workload 
indicators,  the  model  accurately  replicates  the  workload  and  manpower 
data  used  for  derivation  of  the  functional  category  production  functions. 
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As  an  initial  validation  step,  FY77  production  functions  have  been 
used  with  FY78  manpower  and  workload  data  and  FY78  production  functions 
have  been  used  with  F777  manpower  and  workload  data.  In  both  cases, 
there  were  frequent  differences  of  10%  or  more  between  actual  and  pre¬ 
dicted  manpower/workload  in  certain  functional  categories.  While  these 
differences  are  to  be  expected  due  to  year-to-year  changes  in  produc¬ 
tivity  (generally,  productivity  increases  were  indicated)  and  fall  within 
expected  limits,  this  process  cannot  be  considered  a  precise  validation 
technique.  It  does,  however,  highlight  the  desirability  of  annual  update 
of  regression  coefficients  used  in  production  functions. 

Certainly  validation  through  direct  standards/guides  application 
is  a  preferred  method.  Because  of  the  workload  it  would  have  imposed 
on  Air  Force  activities,  and  certain  technical  complications,  a  full 
validation  of  this  type  was  not  undertaken  during  this  research  period. 

A  trial  priceout  of  SAC  supply  standards  was  completed  and  established 
that,  allowing  for  assumptions  which  had  to  be  made,  the  GEBOS  model 
prediction  for  the  retail  supply  operations  functional  category  repli¬ 
cated  actual  standards  applications  within  reasonable  limits. 

The  fourth  approach  to  validation,  comparison  with  standard/guide 
application  resulting  from  programmed  force  structure  changes  should 
provide  the  most  acceptable  basis  for  validation.  This  approach  should 
be  undertaken  when  full  mission/f orce  structure  capabilities  have  been 
Integrated  in  the  model.  At  that  point,  the  model  can  be  tested  against 
actual  force  structure  changes  which  have  been  entered  in  command  manpower 
data  system  unit  authorization  files.  Once  satisfactory  explanations  for 
differences  have  been  developed  and  appropriate  adjustments  made,  the 
GEBOS  (mission)  model  can  be  effectively  extended  for  use  as  a  programming 
and  allocation  tool. 

Section  3.3  and  Appendixes  H  and  I  provide  additional  details  on 
validation. 
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loratlon  of  GEBOS  Model  Extension  to  Mission  Impacts 

Extension  of  the  GEBOS  model  to  deal  with  the  direct  mission  im¬ 
pacts  of  BOS  manpower  and  workload  capability  changes  has  two  major 
objectives: 

•  To  provide  a  means  for  relating  BOS  changes  quantitatively 
to  changes  in  war-fighting  capability. 

•  To  permit  the  GEBOS  model  to  be  used  as  a  force-structure 
related  manpower  programming  and  allocation  tool. 

During  this  research  period,  various  mission  output  measures  with 
potential  for  GEBOS  use  in  quantifying  mission  effectiveness/readiness 
were  identified.  The  conceptual  approach  identified  as  preferred  has 
the  following  features: 

•  Correlating  peacetime  mission  capability  measures  (e.g.,  fly¬ 
ing  hours,  training  sorties,  UE  aircraft  ty  mission  design 
series,  etc.)  and  mission  unit  manpower  to  primary  BOS  work¬ 
load  indicators  such  as  supply  transactions,  fuel  consumption, 
etc. 

•  Incorporation  of  mission  relationships  in  the  existing  linear 
programming  model  set  of  constraint  equations. 

•  Adjustment  of  BOS  manpower  and  primary  workload  indicators 
as  a  function  of  changes  in  specified  force  units  and  their 
associated  workload/ capability  measures  (programming  mode) . 

•  Assessment  of  force  unit/capability  impact  of  BOS  manpower 
changes  subject  to  user  input  priorities/constraints  ou 
distribution  of  force  capability  changes. 

•  Linking  of  peacetime  mission  unit  workloads  to  wartime 
mission  capabilities  through  specific  unit  capabilities  as 
identified  in  the  designed  operational  capability  statement. 

•  Quantification  of  final  war-fighting  capability  changes  in 
terms  of  sorties  and/or  flying  hours  planned  for  application 
under  a  given  wartime  scenario. 
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Preliminary  analysis  of  BOS /mission  workload  relationships  was 
conducted  using  TAG  as  the  test  command  and  a  prototype  GEBOS  (mission) 
or  GEBOS-M  model  was  demonstrated  for  HQ  USAF/MPM  representatives  on 
28  November  1979.  Section  4  and  Appendix  J  provide  details  to  include 
a  draft  plan  for  full  development  of  the  GEBOS-M  model.  Also  developed 
in  Section  4  is  a  concept  for  alternative  GEBOS-M  model  operation  where 
mission  capabilities  are  held  constant  and  selected  production  function 
adjustments  are  made  to  account  for  BOS  changes. 

1.4  PROFESSIONAL  PERSONNEL  ASSOCIATED  WITH  THE  RESEARCH  EFFORT 

Mr.  Edward  J.  Schmitz,  senior  analyst,  served  as  principal  investi¬ 
gator  and  project  manager  throughout  this  research  period  (June  through 
November  1979).  Study  team  members  consisted  of  Mr.  W.  Roger  Johnson, 
senior  analyst;  Mr.  Henry  C.  Alberts,  principal  scientist;  and  Dr.  Thomas 
B.  Vassar,  consultant  in  the  areas  of  mathematical  modeling  and  computer 
programming. 

GRC  management  oversight  was  provided  by  Mr.  Norvin  E.  Rader, 
senior  analyst,  and  Mr.  Jack  I.  Posner,  principal  scientist  and  Asso¬ 
ciate  Director  for  Management  and  Organization.  Mr.  Richard  L.  Somers, 
principal  scientist  and  Vice  President/Director  of  Resource  Management 
Operations  provided  senior  supervision,  made  technical  contributions 
throughout  the  period,  and  participated  as  co-author  in  the  preparation 
of  this  report. 
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SECTION  2 

DATA  COLLECTION  AND  ANALYSIS 


This  section  summarizes  the  principal  activities  and  findings  of 
the  data  collection  and  analysis  effort.  The  detailed  results  and  sup¬ 
porting  information  can  be  found  in  Appendixes  A  through  E. 

2.1  DATA  NEEDS  AND  COLLECTION  ACTIVITIES 

A  majority  of  the  FY78  data  required  for  continued  development  of 
the  GEBOS  model  was  provided  by  AFMEA.  All  manpower  authorization  data 
and  many  workload  indicators  were  made  available  to  GRC  and  transmitted 
via  magnetic  tape  to  the  Computer  Sciences  Telaprocessing  System  (CSTS) 
in  August  1979.  AFMEA' s  data  collection  activities  greatly  reduced  the 
data  collection,  data  entry,  and  preliminary  data  processing  and  trans¬ 
formation  effort  required  by  GRC  prior  to  beginning  analysis. 

In  addition  to  workload  indicator  data  provided  by  AFMM,  several 
other  workload  indicators  were  collected.  These  included  additional 
accounting  and  finance  data,  vehicle  data,  detailed  supply  data,  air 
traffic  operations  data,  and  various  other  base-level  workload  indica¬ 
tors.  These  additional  indicators  and  their  sources  are  listed  in 
Appendix  A  which  also  shows  the  data  base  format.  A  magnetic  tape  with 
all  data  was  delivered  to  AF/MPM  on  6  December  1979. 

There  were  three  reasons  for  GRC's  additional  data  collection 
activities : 

•  Several  primary  principal  functional  indicators  were  not 
collected  by  AFMEA,  but  were  available.  Where  possible, 

GRC  sought  to  duplicate  the  primary  indicators  used  in  its 
development  of  the  FY77  equations. 

•  Additional  descriptive  indicators  were  sought.  GRC  wished 
to  expand  the  indicator  data  base  to  include  additional 
indicators  that  may  not  be  the  best  functional  predictors, 
but  would  enhance  the  model's  descriptive  capabilities. 
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•  Some  limited  analysis  of  workload  variability  was  sought. 
Complete  annualization  of  data  was  not  possible,  but  some 
duplication  of  the  data  collected  by  AIMEA  permitted  some 
assessment  on  the  variability  introduced  by  using  monthly 
rather  than  annual  data. 

There  were  several  findings  with  respect  to  the  data  collection 

effort. 


First,  the  workload  indicators  of  principal  interest  for  model 
development  were  all  available.  Most  indicators  were  comparable  with 
data  from  Fill.  There  were  minor  changes  in  accounting  and  finance  data 
and  some  detailed  supply  item  record  data,  but  otherwise  definitions 
remained  the  same. 

Complete  annualization  of  data  is  not  possible  due  to  the  manual 
nature  of  the  data  collection  process.  Many  workload  indicators,  such 
as  supply  and  vehicle  data,  are  maintained  in  base-level  detail  for  only 
a  limited  time.  It  is  essential  that  workload  data  be  collected  regu¬ 
larly  in  a  timely  fashion  for  developing  annualized  data.  Also,  the 
manual  data  extraction,  data  entry,  and  data  validation  procedures  would 
be  prohibitively  time  consuming  for  monthly  indicator  data.  Comparabil¬ 
ity  of  manpower  and  non-annualized  workload  data  was  achieved  by  matching 
end  Fi78  manpower  with  September  1978  workload  data  wherever  possible. 

Where  annual  data  were  available,  principally  for  accounting  and 
finance  indicators,  there  were  two  findings.  Indicators  that  primarily 
measured  population  quantities  (leave  and  pay  accounts  civilian  pay 
records)  showed  very  little  monthly  variation.  Indicators  that  measured 
transactional  data  such  as  travel  transactions  and  transactions  audited 
showed  monthly  workload  fluctuations  on  the  order  of  10%.  Therefore, 
transactional  data  variability  could  be  reduced  by  smoothing  workload 
over  a  period  of  months. 
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2.2  DATA  ANALYSIS 

A  variety  of  data  analysis  efforts  was  accomplished  as  part  of 
model  development.  The  principal  findings  are  summarized  In  this  section. 

The  manpower  and  workload  changes  between  FY77  and  FY78  are  de¬ 
scribed  In  Appendix  B.  Manpower  levels  again  declined  for  SAC  and  TAG, 
while  ATC  Increased  slightly  with  the  addition  of  Maxwell  AFB.  TAG 
experienced  a  15.6%  decline  In  BOS  manpower. 

Manpower  changes  by  function  varied  considerably  across  commands . 
SAC  manpower  declined  In  all  functions.  TAG  manpower  also  declined  In 
all  functions,  but  most  dramatically  In  maintenance  of  Installation 
equipment.  ATC  manpower  exhibited  no  consistent  pattern  of  increase  or 
decline. 

The  only  anomaly  that  significantly  affected  model  coefficients 
was  the  change  in  total  population  supported.  Total  population  supported 
increased  considerably  for  both  SAC  and  TAG,  while  it  declined  substan¬ 
tially  for  ATC.  The  indicator  definition  (from  the  Domestic  Base  Factor 
Report)  did  not  change  between  FY77  and  FY78,  but  the  substantial  indi¬ 
cator  variations  indicate  command  reporting  procedures  may  have  changed. 

Many  workload  indicators  were  again  found  to  be  highly  correlated 
with  functional  manpower  for  FY78.  For  those  indicators  comparable  to 
FY77  indicators,  24  out  of  61  had  higher  correlations  in  FY78.  However, 
most  correlation  changes  were  relatively  small,  and  similar  patterns  of 
significance  were  obtained.  The  results  are  detailed  in  Appendix  C, 

The  FY77  production  functions  were  recreated  for  FY78.  The  re¬ 
sults  are  described  in  Appendix  D.  Of  the  20  equations,  19  proved  to 
2 

be  significant  (R  statistics) ,  with  only  SAC  bachelor  housing  operations 
providing  a  poor  fit:  and  26  out  of  31  workload  indicators  were  signifi¬ 
cant  (t  statistic). 
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The  FT/ 7  equations  had  higher  R  values  than  FY78  in  16  out  of  20 
cases.  This  probably  indicates  a  selection  biais  in  favor  of  the  FY77 
equations.  The  indicators  that  predicted  the  best  for  FY77  do  not  neces¬ 
sarily  fit  the  best  for  FY78.  Also,  multicollinearity  declined  in  FY78. 
The  workload  indicators  increased  in  significance  (t  statistic)  in  14 

2 

out  of  31  cases,  despite  generally  lower  overall  equation  accuracy  (R 
statistic) . 

Workload  coefficients  generally  declined  between  FY77  and  FY78. 

Only  7  out  of  28  directly  comparable  indicators  showed  a  coefficient 
Increase.  Out  of  20  equations,  15  showed  an  increase  in  the  constant 
or  fixed  manpower  term.  The  Implications  of  these  findings  on  manpower 
productivity  are  further  discussed  under  validation. 

The  development  of  the  FY78  production  functions  is  also  described 
in  Appendix  D.  Four  criteria  were  used  in  the  development  of  the  FY78 
manpower/workload  equations: 

•  A  high  degree  of  correlation,  fit,  and  explanatory  signifi¬ 
cance. 

•  Comparability  to  FY77  results. 

•  Inclusion  of  different  types  of  measures. 

•  A  relationship  to  other  workload  indicators. 

Indicators  were  selected  that  had  a  significant  correlation  with 
manpower.  Where  multiple  indicators  were  present  in  the  same  equation, 
all  were  required  to  have  a  significant  independent  relationship  with 
manpower  (t  statistic) . 

However,  statistical  significance  was  not  the  only  standard  for 
developing  equations.  Where  two  similar  workload  indicators  were  avail¬ 
able,  the  one  comparable  to  the  FY77  indicator  was  used.  This  facilitated 
comparison  of  production  functions  with  the  previous  year. 
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An  effort  was  made  to  include  different  types  of  workload  in 
multiple  regressions.  For  example,  in  SAC  an  equation  was  developed 
that  used  vehicles  and  mileage,  rather  than  simply  one  or  mere  vehicle 
Indicators.  Expansion  of  the  variety  of  indicators  permits  the  model 
to  have  iiiq)act  in  many  different  areas. 

Final  consideration  was  given  to  the  workload  indicator's  relation¬ 
ship  to  other  workload  indicators.  The  model  described  in  Section  3 
requires  relationships  between  workload  indicators  to  achieve  balanced 
workload  changes.  Preference  was  therefore  given  to  indicators  that 
could  be  shown  to  be  interrelated. 

For  other  base  seirvices;  morale,  welfare  and  recreation;  and  other 
personnel  support,  the  same  workload  indicators  were  used  as  in  FY"’?. 

For  other  base  services,  this  was  total  population  supported.  For 
morale,  welfare  and  recreation,  the  indicator  was  military  population 
for  SAC  and  TAC.  ATC  used  military  population  and  student  population 
as  multiple  morale,  welfare  and  recreation  workload  indicators.  In 
other  personnel  support,  all  three  commands  used  total  population 
supported  and  weighted  rations  served  as  the  variable  workload  indi¬ 
cators.  SAC  was  again  found  to  require  a  separate  additive  manpower  fac¬ 
tor  for  missile  bases. 

The  administration  and  bachelor  housing  operation  indicators  were 
changed  somewhat  from  FY77.  Administration  again  used  base  population 
and  travel  transactions  as  the  principal  indicators.  However,  in  FY77 
travel  transactions  was  estimated  as  a  proportion  of  total  transactions 
due  to  colinearity  problems  with  base  population.  In  FY78,  the  inter¬ 
correlation  of  travel  transactions  and  base  population  had  lessened  so 
that  the  travel  transactions  coefficient  could  be  estimated  directly 
rather  than  as  a  proportion.  For  bachelor  housing,  the  square  feet  of 
dormitory  space  proved  to  be  a  better  overall  indicator  than  visiting 
officer  quarters  had  been  in  FY77. 
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New  workload  indicators  were  used  in  the  retail  supply  operations 
area.  There  are  many  different  workload  indicators  available  in  the 
supply  area.  They  tend  to  be  highly  interrelated,  and  the  selection  of 
the  best  indicators  for  a  particular  year  depends  to  a  degree  on  the  vari¬ 
ability  present  in  a  given  year's  data.  Supply  transactions  were  selected 
for  ATC,  supply  item  records  and  aviation  fuel  consumption  for  SAC,  and 
total  transactions  processed  for  TAG. 

For  maintenance  of  installation  equipment,  the  SAC  coefficients 
were  generally  similar  to  FY77.  SAC  used  a  combination  of  military 
vehicle  types  with  total  vehicle  mileage.  ATC  proved  to  have  a  signifi¬ 
cant  estimator  in  FY78,  total  number  of  vehicles.  In  FY77,  it  was  not 
possible  to  estimate  an  indicator  due  to  underreporting  of  contract  man¬ 
power.  Contract  manpower  reporting  has  improved,  but  still  appears  to 
be  underreported  for  several  ATC  bases.  TAC  indicators  included  air¬ 
craft  tractors  and  equipment  transactions. 

Workload  interrelationship  analysis  was  also  a  major  analysis 
activity  in  the  development  of  GEBOS.  The  use  of  workload  interrela¬ 
tionships  in  the  model  is  discussed  in  Section  3.  The  detailed  findings 
of  the  workload  interrelationship  analysis  are  presented  in  Appendix  E. 
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SECTION  3 
THE  GEBOS  MODEL 


The  major  effort  under  this  research  contract  has  been  the  full 
development  of  a  generalized  explanatory  base  operating  support  (GEBOS) 
model.  This  model  integrates  the  results  of  analyses  that  have  been 
performed  on  aggregate  BOS  workload  indicators  into  a  unified  system 
that  permits  the  user  to  quickly  estimate  the  impact  of  a  large  number 
of  manpower  or  workload  changes.  The  current  GEBOS  model  allows  the 
user  to: 

•  Specify  manpower  changes  to  one  or  more  commands  (for  the 
three  test  commands) . 

•  Change  either  manpower  or  workload  for  a  command. 

•  Combine  manpower  changes  with  base  openings  and  closings. 

•  Determine  the  workload  impact  of  specific  manpower  distribu¬ 
tions  . 

•  Specify  only  aggregate  manpower  changes  with  distribution 
of  changes  determined  by  the  model. 

•  Specify  changes  to  selected  functional  categories  with  the 
impact  on  other  functions  and  workload  determined  by  the 
model . 

•  Determine  the  BOS  requirements  and  functional  distribution 
for  a  change  in  mission  population. 

•  Compute  the  manpower  impact  of  changes  in  primary  workload 
indicators . 

•  Determine  the  military/civilian  distribution  of  manpower 
changes  in  BOS. 

•  Determine  the  impact  of  manpower  and  workload  changes  on  a 
large  number  of  additional  descriptive  indicators. 

In  addition  to  performing  all  these  different  types  of  computa¬ 
tions  for  the  user,  GRC  has  developed  a  flexible  and  sophisticated 
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computation  and  display  system  that  can  readily  be  adapted  to  all  Air 
Force  commands,  permits  a  large  variety  of  display  and  computational 
changes,  and  can  be  modified  to  include  mission  Impacts  in  the  future. 

3.1  MODEL  DESIGN 

As  indicated  in  Section  1.3.2,  the  current  GEBOS  model  design  was 
based  on  a  protot3rpe  developed  as  a  product  of  earlier  research  on 
aggregate  BOS  workload  indicators.  The  prototype  was  conceived  as  an 
explanatory  model  which  would  permit  the  "impacting"  of  BOS  manpower 
changes  in  terms  of  reduced  or  increased  support  workload  capabilities. 

It  was  (and  still  is)  envisioned  that  in  its  explanatory  mode  of  opera¬ 
tion,  the  GEBOS  model  would  give  the  Air  Staff  a  capability  to: 

•  Define  the  estimated  impact  of  Five  Year  Defense  Program 
(FYDP)  BOS  changed  by  OSD-established  functional  categories. 

•  Justify  BOS  requirements  to  OSD,  0MB,  and  the  Congress  in 
terms  of  functional  workload  capabilities. 

•  Support  appeals  of  arbitrary  BOS  reductions  through  quanti¬ 
tative  statements  of  workload  (mission  support)  capability 
reductions . 

3.1.1  The  Prototype  Model 

The  original  prototype  model,  developed  in  early  1979,  made  use  of 
the  aggregate  workload  indicators  identified  during  previous  research 
performed  by  GRC.  Aggregate  workload  indicators  are  meant  to  be  repre¬ 
sentative  of  the  kinds  of  work  performed  in  a  particular  functional  cate¬ 
gory.  They  provide  an  example  of  the  types  of  impacts  that  would  be 
produced  by  changing  manpower  given  the  manpower  productivity  reflected 
in  data  used  for  their  development.  They  do  not  describe  all  of  the 
work  performed  by  a  BOS  functional  category  nor  do  they  describe  how 
command  and  base  managers  might  alter  BOS  manpower  production  functions 
so  as  to  minimize  Impact  on  primary  mission  activities. 
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3.1.2  Prototype  Model  Capabilities 

Figure  3.1  lists  the  equations  that  comprised  the  SAC  version  o£ 
the  prototype  model.  In  this  example  the  equations  are  listed  in  terms 
of  command  manpower  requirements.  Similar  sets  of  equations  were  devel¬ 
oped  for  ATC  and  TAG.  The  actual  model  worked  with  total  command  manpower 
and  workload. 

The  first  seven  equations  defined  the  workload  capabilities  for  the 
seven  OSD  functional  categories.  Equations  8  and  9  defined  interrelation¬ 
ships  between  various  manpower  and  workload  indicators.  Base  population, 
for  example,  was  correlated  with  both  total  population  supported  (base 
population  and  dependents)  and  military  population  (base  population  minus 
civilians)  through  aggregate  command  factors.  Thus,  a  change  in  base 
population  determined  changes  in  all  three  population-related  indicators. 

The  prototype  model  performed  three  basic  calculations: 

•  The  workload  indicator  impact  of  changing  manpower  in  one 
function. 

•  The  workload  indicator  impact  of  changing  BOS  manpower  in 
all  functions  by  a  specified  amount. 

•  The  manpower  savings  produced  by  closing  a  base. 

The  prototype  model  had  a  number  of  features  and  characteristics 
that  made  it  a  useful  descriptive  tool. 

•  It  accounted  for  the  interrelationships  among  population- 
related  indicators.  If  a  change  in  administration  (ADM) 
manpower  changed  base  population,  other  base  services  (OBS) , 
other  personnel  support  (OPS) ,  and  morale,  welfare  and 
recreation  (MWR)  reflected  this  change. 

•  It  allowed  the  user  to  specify  manpower  changes  in  terms  of 
either  an  absolute  number  of  spaces,  a  percent  of  functional 
manpower  or  a  percent  of  total  BOS  manpower. 
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COMMAND 
SAC  EQUATIONS 


GADM  »  234  +  .05(G7l)  +  .0084(G72)  (1) 
GRSO  «  1537  +  .00156(073)  +  .0020(G74)  (2) 
GMIE  =*  -394  +  .152(039)  +  .014(040)  (3) 
GOBS  -  2965  +  .0143(017)  (4) 
GMWR  -  600  +  .0033(012)  (5) 
OOPS  »  748  +  .0016(017)  +  .0023(042)  +  72.4(044)  (6) 
GBHO  -  298  +  .022(081)  (7) 
071  -  017/2.69  (8) 
071  -  012/. 842  (9) 


where: 

GADM  Is  Administration  manpower 

GRSO  is  Retail  Supply  manpower 

(31IE  is  Maintenance  of  Installation 
Equipment  manpower 

GOBS  is  Other  Base  Services  manpower 

GMWR  is  Morale,  Welfare,  and 
Recreation  manpower 

OOPS  is  Other  Personnel  Services 
manpower 

GBHO  is  Bachelor  Housing  manpower 
071  is  base  population 
072  is  travel  transactions 


073  is  supply  transactions 

074  is  inventory  item  records 

039  is  total  vehicle  inventory 

040  is  mileage 

017  is  population  supported 
Including  dependents 

012  is  military  population 

042  is  rations  served 

044  is  the  number  of  missile 
bases 

081  is  visiting  officer  quarters 


Figure  3.1.  GEBOS  Equations  for  SAC  Prototype  Model 
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•  It  allowed  the  user  to  initiate  changes  to  an  individual 
function  or  to  spread  changes  across  all  functions  by  equal 
proportions . 

•  It  allowed  the  user  to  accumulate  manpower  changes  or  return 
to  the  FY77  end  strength  baseline  after  each  model  iteration. 

•  It  automatically  computed  the  manpower  savings  for  a  base 
closure  from  the  equation  intercepts. 

3.1.3  Prototype  Model  Limitations 

The  options  and  methodologies  used  in  the  prototype  6EB0S  as 
described  had  a  number  of  limitations. 

•  The  prototype  model  was  driven  only  by  manpower.  It  lacked 
a  suitable  basis  for  distributing  (by  functional  category) 
manpower  changes  associated  with  a  given  workload  change. 

•  Only  two  options  were  available  to  change  manpower.  The 
user  could  change  total  manpower  or  manpower  in  one  function. 
If  the  user  desired  to  change  more  than  one  function,  he/she 
was  required  to  perform  several  iterations  of  the  model.  This 
made  it  difficult  to  evaluate  changes  in  terms  of  the  original 
baseline  since  the  model  computed  changes  from  a  new  baseline 
after  each  iteration. 

•  The  model  did  not  produce  an  answer  that  was  always  consistent 
across  all  functions  when  all  functions  were  changed  by  equal 
proportions.  This  was  because  only  one  equation  was  used  to 
determine  base  population.  There  was  likely  to  be  more  man¬ 
power  than  necessary  in  several  functions,  because  their  man¬ 
power  exceeded  what  was  required  for  the  new  base  population 
figure. 

•  Similarly,  it  was  probably  not  a  realistic  option  to  reach  a 
total  reduction  by  changing  all  functions  by  the  same  percent¬ 
age.  Functions  are  operating  at  different  relative  efficien¬ 
cies.  Some  may  produce  relatively  more  for  an  increase  in 
manpower,  while  others  may  be  less  sensitive  to  reductions. 
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•  Descriptive  capability  was  limited  to  only  seven  non-popula¬ 
tion  primary  workload  indicators. 

•  Base  closures  (or  openings)  could  not  be  treated  in  combina¬ 
tion  with  other  potential  changes. 

•  The  prototype  model  only  took  into  account  the  interrelation¬ 
ships  between  population  variables.  Interrelationships  also 
exist  between  other  workload  indicators. 

3.1.4  Workload  Interrelationships 

The  GEBOS  workload  equations  are  derived  through  multivariate 
regression  analysis.  The  workload  measures  in  the  prototype  model  were 
selected  on  criteria  of  explanatory  power.  The  combination  of  indicators 
used  in  the  prototype  model  provided  the  best  estimate  of  what  functional 
manpower  requirements  should  be. 

The  multiple  regression  equations  in  the  prototype  -GEBOS  model  had 
limitations  that  required  resolution  before  they  could  be  used  effectively 
for  a  command  explanatory  model.  The  workload  measures  in  particular 
equations  were  assumed  to  be  independent  of  one  another.  An  increase  in 
one  workload  indicator  left  the  other  indicator  unaffected.  ’  Stepwise 
regression  analysis  selects  workload  indicators  based  on  their  independent 
explanatory  capability.  If  a  variable  is  highly  correlated  with  a  work¬ 
load  indicator  already  present  in  the  equation,  it  would  not  be  added  to 
the  model,  since  it  would  not  improve  the  estimate  of  functional  manpower 
requirements. 

Despite  statistical  results,  BOS  workload  indicators  cannot  be 
assumed  to  be  independent  of  one  another  in  the  "real  world."  Relation¬ 
ships  do  exist  between  workload  indicators  and  must  be  taken  into  account 
before  GEBOS  c?n  illustrate  workload  impacts  properly. 

An  example  of  the  interrelationships  can  be  seen  in  the  OPS  func¬ 
tional  category.  If  the  number  of  missile  bases  is  assumed  to  be  constant, 
equation  6  can  be  rewritten: 


3-6 


GOPS  =«  1395  +  .0010(G17)  +  .0020  (G42) 


(10) 


The  equation  permits  the  model  user  to  select  any  combination  of  the 
two  workload  measures,  provided  the  total  manpower  authorization  restriction 
is  not  exceeded.  For  FY78,  the  equation  would  allow  up  to  662,500  rations 
to  be  served  a  month,  if  no  population  were  supported,  or  support  a  total 
command  population,  including  dependents,  of  1,325,000  if  no  rations  were 
served.  However,  neither  of  these  alternatives  is  rational. 

Clearly,  total  independence  of  workload  factors  is  unrealistic.  As 
population  changes,  so  must  the  number  of  rations  served  for  some  part  of 
the  total  population  supported  will  contribute  to  the  rations  served  work¬ 
load.  Additional  relationships  between  workload  indicators  were,  there¬ 
fore,  required  for  the  model. 

One  way  to  modify  the  model  is  to  explicitly  analyze  workload  indi¬ 
cators  that  are  hypothesized  as  being  related  and  include  the  additional 
relationships  between  rations  served  (G42) ,  total  population  supported 
(G17),  and  base  population  (G71): 

G42  =  308,  055  +  1.128(G71)  (11) 

G17  =•  3.14(G71)  (12) 

Rations  served  are  related  to  base  population.  Base  population 
and  total  population  supported  are  also  highly  correlated.  Therefore, 
using  the  substitutions  derived  from  equations  10  through  12,  rations 
served  can  be  related  to  total  population  supported: 

G42  =■  308,055  +  .3592(017)  (13) 

Inclusion  of  the  interrelationships  between  rations  served  and  total 
population  supported  in  the  current  GEBOS  model  assures  that  the  proportions 
of  workload  contributed  by  rations  served  and  total  population  supported 
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agree  with  the  initial  proportion.  As  functional  manpower  changes  the 
proportion  of  rations  served  to  total  population  also  changes,  as  defined 
by  equation  12.  Additional  bounds  can  be  placed  on  this  proportion,  such 
as  restricting  it  to  values  greater  than  .302,  the  lowest  value  observed 
among  bases  in  the  SAC  data  set.  These  additional  restrictions  assure 
that  workload  factors  remain  within  a  feasible  operating  range. 

Some  examples  of  areas  where  additional  workload  Interrelationships 
were  found  include  supply  workload  measures  and  base  population,  supply 
indicators  and  aviation  fuel  consumption,  vehicle  requirements  and  mili¬ 
tary  population,  square  feet  of  dormitory  space  and  military  population, 
and  administration  transaction  data  and  base  population.  All  potential 
Intercorrelations  between  workload  indicators  were  investigated,  and 
those  found  significant  are  included  in  the  current  model.  These  rela¬ 
tionships  are  described  in  Appendix  E.  Existing  workload  interrelation¬ 
ships  for  base  population,  military  population,  and  total  population  sup¬ 
ported  remain  as  part  of  the  model. 

3.1.5  Inclusion  of  Additional  Workload  Indicators 

The  prototype  model  contained  a  single  workload  equation  for  each 
function.  While  these  equations  provided  a  high  degree  of  explanatory 
power  for  estimating  manpower  authorizations,  they  were  limited  in 
descriptive  power.  Many  additional  workload  indicators  were  also  highly 
correlated  with  manpower  authorizations  but  were  excluded  from  final 
production  function  equations  because  they  were  highly  correlated  with 
indicators  already  selected  for  the  functional  equations  and  contributed 
little  additional  explanatory  power.  However,  including  the  additional 
indicators  in  some  way  would  be  useful  for  describing  the  different  effects 
of  changing  manpower  requirements. 

One  way  to  include  additional  workload  indicators  is  to  derive 
multiple  equations  for  a  function.  For  example,  base  population  (G71) , 
travel  transactions  (G72) ,  materiel  and  services  transactions  (G55) , 
and  BOS  budget  (G31)  were  all  highly  correlated  with  administration  man¬ 
power.  A  ser  of  equations  describing  manpower  from  these  workload  indi- 
cato’-s  is: 
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GADM  »  1,468  +  0.347(G71)  +  .00959(G72) 


(14) 


GADM  -  2,515  +  .0357(G55) 

(15) 

GADM  «  -1,640  +  9.85(G31) 

(16) 

G72  =  -18,389  +  .3034(017) 

(17) 

Administration  is  now  described  by  three  equations  and  four  workload 
indicators.  The  additional  equation  linking  travel  transactions  to  a 
function  of  total  population  supported  completes  the  interrelationships 
among  all  the  administration  workload  indicators.  The  same  administra¬ 
tion  manpower  has  four  different  workload  quantities  identified  with  it. 

In  developing  the  current  GEBOS  model,  additional  statistical  analy¬ 
sis  established  the  appropriate  equation  forms  for  a  function.  These  can 
be  found  in  Appendix  0.  Combinations  of  indicators  in  a  single  equation 

are  used  where  such  combinations  improve  the  significance  of  a  regression 
2 

(in  terms  of  R  ,  F  statistics) ,  and  each  workload  indicstor  has  a  signifi¬ 
cant  individual  coefficient  (in  terms  of  t-test  statistics,  F  statistics). 
Meaningful  indicators  not  selected  for  use  in  primary  production  functions 
are  used  in  an  additional  set  of  explanatory  equations. 

3.1.6  Linear  Programming  Applications 

The  current  model  has  the  capability  to  derive  the  workload  impact 
of  a  variety  of  manpower  changes.  Users  may  wish  to  evaluate  the  impact 
of  total  manpower  changes  or  changes  to  individual  functions.  The  model 
requires  a  versatile  solution  methodology  that  can  solve  a  large  number 
of  interrelationships  in  a  consistent  and  realistic  fashion. 

The  manpower  change  capabilities  required  by  the  model  Include: 

•  The  allocation  of  a  change  in  total  BOS  manpower  among  the 

seven  functional  categories  and  calculation  of  the  associated 
workload  change. 
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•  The  workload  i]!q>act  of  specific  manpower  changes  in  all  func¬ 
tions,  or  in  selected  functions  combined  with  a  total  BOS 
manpower  change. 

•  The  iiiq)act  on  the  manpower  and  workload  in  all  functions  given 
a  manpower  change  to  one  or  more  functions. 

Clearly,  the  problem  of  distributing  general  manpower  changes  among 
functions  and  determining  interrelated  manpower  and  workload  changes  re¬ 
quires  some  technical  sophistication.  It  is  not  realistic  to  change  all 
manpower  functions  or  workload  indicators  by  the  same  proportion.  The 
manpower /workload  equations  Illustrate  that  different  manpower  distribu¬ 
tions  are  likely  since  functions  are  operating  with  different  levels  of 
variable  manpower.  Similarly,  it  is  unrealistic  to  expect  all  workload 
indicators  to  change  by  the  same  proportion. '  This  fact  was  illustrated 
by  the  changes  to  the  descriptive  indicators  for  administration  in  equa¬ 
tions  14  through  17.  A  10%  change  in  administration  manpower  produced 
different  changes  in  base  population  support  capability,  BOS  budget, 
travel  transactions,  and  materiel/services  transactions. 

The  approach  used  for  deriving  a  manpower  distribution  in  the  cur¬ 
rent  GEBOS  model  is  to  treat  the  manpower/workload  relationships  as  a 
linear  programming  problem.  The  first  task  is  to  determine  an  objective 
function  for  the  linear  programming  model.  Since  the  model  in  this  case 
will  operate  from  manpower  inputs,  the  objective  function  must  be  stated 
in  terms  of  workload.  The  user  can  evaluate  workload  changes  in  terms  of 
existing  workload  performed.  If  manpower  increases,  the  user  would  want 
workload  to  increase  as  much  as  possible.  Similarly,  for  manpower  de¬ 
creases,  workload  decreases  should  be  as  small  as  possible.  Both  of 
these  conditions  can  be  met  by  a  workload  maximization  function. 

The  objective  function  of  the  manpower  workload  maximization  prob¬ 
lem  takes  on  the  form: 

n 

Max  Z  -  E  W.X  (18) 

i-1 
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Thus,  the  objective  of  the  model  is  to  maximize  some  combination  of  the 
n  workload  indicators.  The  manpower  feasibility  constraints  are  given 
by  the  functional  workload  equations.  Additional  constraints  are  supplied 
by  other  workload  interrelationships,  and  restrictions  on  workload  ranges 
and  coefficients. 

An  example  of  how  this  problem  is  set  up  is  provided  by  the  SAC 
equations  and  the  additional  constraining  relationships.  The  SAC  man¬ 
power  optimization  equation  system  is  given  in  Figure  3.2.  The  equations 
in  Figure  3.2  describe  the  most  general  optimization  problem,  where  total 
BOS  manpower  is  the  binding  resource  constraint. 

Equation  19  is  the  objective  function  of  the  linear  programming 
model.  In  this  case,  the  objective  is  to  maximize  a  weighted  combination 
of  workload  indicators.  The  workload  indicator  weights  determine  the 
relative  importance  of  different  workload  capabilities.  The  derivation 
of  these  weights  is  discussed  shortly.  There  are  four  types  of  con¬ 
straints  on  manp'Dwer  and  workload.  Equations  20  through  26  identify  the 
primary  manpower/workload  indicator  capability  constraints.  These  in¬ 
equalities  determine  the  minimum  manpower  requirements  for  given  work¬ 
load  levels.  Equations  27  through  36  describe  workload  interrelation¬ 
ships.  These  include  both  equations  that  relate  different  workload 
indicators,  such  as  equations  27  through  35,  and  minimum  value  constraints 
on  indicators,  such  as  the  support-on-support  equation  (36).  Equation  37 
defines  the  total  BOS  manpower  availability  constrairt.  Implicit  in  the 
linear  programming  routine  are  non-negativity  constraints  on  manpower 
and  workload  values.  These  conditions  assure  that  all  manpower  and  work¬ 
load  levels  remain  zero  or  greater. 

The  first  model  input  is  the  workload  weights  in  the  objective 
function.  The  workload  weights  serve  two  purposes: 

•  Converting  different  workload  units  to  a  common  scale. 

•  Determining  the  relative  importance  of  different  types  of 
workload. 
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Figure  3.2.  SAC  Linear  Program  Equations 


The  workload  indicators  in  the  objective  function  were  weighted 
according  to  the  relative  manpower  cost  associated  with  each  unit  of  out¬ 
put.  Thus,  the  objective  function  for  SAC  became: 

Max  Z  =•  .0347 (Base  Population)  +  .00959 (Total  (38) 

Travel  Transactions)  +  .00297 (Supply  Item 
Records)  +  .009 36 (Aviation  Fuel)  + 

.27 (Military  Vehicles)  +  .8614 (Total 
Annual  Mileage)  +  .0131 (Total  Population 
Supported)  +  .0052(Square  Feet  of  Dormitory 
Space)  +  .0031 (Military  Population)  + 

.002 (Weighted  Rations  Served) 

This  weighting  scheme  achieved  the  first  purpose  of  the  objective 
function  in  that  it  scales  all  workload  values  relative  to  their  manpower 
costs.  Using  the  marginal  manpower  coefficients  for  objective  function 
weights  places  the  same  relative  value  on  all  workload  indicators.  In¬ 
creasing  the  workload  in  travel  transactions  or  vehicles  maintained  by 
the  same  percentage  would  contribute  the  same  amount  to  the  objective 
function. 

The  objective  function  presently  used  in  GEBOS  is  an  artificial 
construct.  The  workload  interrelationship  equations  have  constrained 
the  optimization  process  so  that  a  balanced  mix  of  workload  change  occurs 
with  any  increase  or  decrease  in  workload  capacity.  Without  workload 
interrelationships,  the  optimization  function  would  select  the  workload 
indicator  with  the  greatest  relative  weight  and  increase  it  as  much  as 
possible,  ignoring  all  other  workload  indicators.  In  order  to  have 
balanced  changes  in  workload  indicators,  it  is  necessary  to  have  at  least 
as  many  workload  interrelationship  constraints  as  the  niunber  of  workload 
indicators  minus  one.  The  equality  relationships  between  workload  indi¬ 
cators  assures  that  the  FY78  workload  mix  will  be  reproduced  for  any 
specification  of  the  FY78  manpower. 
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In  future  developmental  work,  some  equalities  can  be  replaced  by 
series  of  inequalities  that  allow  workload  Indicator  mixes  to  vary  over 
specified  ranges;  this  will  permit  the  objective  functions,  which  can 
be  weighted  to  reflect  user  priorities  for  various  workload  types,  to 
Influence  the  distribution  of  changes. 

The  objective  function  presently  used  in  GEBOS  does  have  an  economic 
Interpretation.  The  objective  function  value  Z  is  proportional  to  the 
aggregate  "productive"  manpower.  What  is  meant  by  productive  manpower  is 
the  variable  manpower  associated  with  producing  workload,  rather  than 
fixed  manpower  requirements  or  excess  functional  manpower  (slack) . 

The  production  functions  equations  (20  through  26)  are  stated  with 
the  functional  manpower  values  as  variables.  The  -jpecification  of  func¬ 
tional  manpower  values  as  variables  permits  the  simultaneous  computation 
of  support-on-support  relationships  and  workload  interrelationships.  When 
manpower  variables  are  used,  the  impact  of  such  Interrelationships  can  be 
taken  into  account  in  the  computations. 

Equations  are  stated  so  that  the  manpower  and  workload  variables 
are  set  equal  to  the  manpower  constant  term.  Slack  variables  permit  the 
specification  of  functional  manpower  greater  than  required  to  perform 
the  specified  workload  levels.  Figure  3.3  Illustrates  the  form  of  the 
production  function  equations  when  manpower  values  are  specified.  The 
functional  manpower  is  added  to  the  constant  term  in  each  equation,  with 
the  result  that  the  new  constant  in  each  equation  is  the  variable  man¬ 
power.  The  total  BOS  manpower  control  equation  is  not  used  when  all 
functions  have  been  specified. 

The  slack  variables  S^  through  S^  are  likely  to  be  non-zero  for 
specific  distributions.  When  a  manpower  distribution  is  not  specified, 
the  optimization  procedure  eliminates  the  slack  manpower.  With  a  spe¬ 
cific  manpower  distribution,  slack  manpower  will  be  minimized,  but  non¬ 
zero  values  will  occur  if  the  manpower  mix  specified  differs  at  all  from 
the  optimal  distribution. 
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The  methodology  used  for  specifying  a  manpower  distribution  can 
also  be  used  to  specify  manpower  changes  for  one  to  six  functions,  with 
a  total  BOS  manpower  restriction.  For  example,  an  increase  of  100  spaces 
in  administration  combined  with  a  total  BOS  increase  of  400  spaces  would 
change  equations  20  and  37  as  follows: 

.0347 (Base  Population)  +  .00959 (Total  Travel  (46) 

Transactions)  »  5,681 

RSO  +  MIE  +  OBS  +  MWR  +  BHO  +  OPS  =  22,156  (47) 

Equation  46  is  exactly  the  same  as  in  the  set  for  the  complete 
distribution.  Equation  47  contains  the  modified  binding  constraint  on 
total  BOS  manpower.  Administration  manpower  no  longer  is  part  of  the 
total  manpower  constraint  and  the  administration  variable  no  longer  enters 
as  one  of  the  manpower  variables  in  the  constraint. 

Other  combinations  of  total  manpower  and  specific  functional  man¬ 
power  are  handled  in  a  similar  fashion.  When  manpower  is  specified  for 
a  function,  that  manpower  value  is  no  longer  computed  by  the  model  and 
the  functional  value  is  also  removed  from  total  BOS  manpower.  The  model 
computes  the  workload  for  the  specified  functions,  as  well  as  all  other 
functions,  and  functional  slack  manpower,  if  any  exists,  from  the  speci¬ 
fied  partial  distribution. 

The  third  manpower  option  is  the  computation  of  the  impact  of  a 
change  in  functional  manpower  in  one  or  more  functions  with  no  overall 
manpower  change  specified.  For  example,  the  user  may  wish  to  reduce 
retail  supply  operations  manpower  by  100  spaces.  In  this  procedure,  the 
model  computes  the  manpower  and  workload  reductions  in  other  functions 
that  would  be  associated  with  such  a  reduction  in  supply. 

To  perform  this  computation,  changes  are  made  to  one  equation  and 
the  objective  function.  First,  the  binding  constraint  on  total  manpower 
is  modified  by  the  addition  of  a  slack  variable  so  that  it  becomes: 
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ADM  +  RSO  +  MIE  +  OBS  +  MWR  +  OPS  +  BHO  +  S-  -  „ 

9  Manpower 


The  creation  of  an  artificial  slack  variable  permits  the  model  to 
use  less  than  the  total  manpower  available  to  satisfy  workload  require¬ 
ments.  For  the  example  where  supply  manpower  is  reduced,  the  total  man¬ 
power  constraint  becomes: 

Total 

ADM  +  MIE  +  OBS  +  MWR  +  OPS  +  BHO  +  =«  Manpower  (48) 

Outside  Supply 

One  additional  change  is  made  to  assure  the  model  properly  computes 
the  Impact  of  the  supply  manpower  reduction.  Since  slack  functional  man¬ 
power  is  counted  in  the  total  BOS  manpower  constraint,  any  slack  manpower 
created  by  the  supply  reduction  should  be  allocated  to  S^,  the  total  man¬ 
power  slack  variable.  Otherwise,  functional  slack  manpower  would  appear 
as  part  of  the  total  manpower  reqtu.rements .  The  use  of  S^  permits  the 
model  to  use  less  than  the  maximum  BOS  manpower,  since  S^  acquires  any 
unneeded  manpower  created  in  the  other  six  functions  by  the  reduction 
to  supply  manpower.  To  assure  that  any  nonproductive  manpower  produced 
by  the  supply  reduction  is  taken  up  by  the  slack  variable,  S^  has  a 
small  positive  weight  placed  on  it.  The  objective  function  becomes: 

Z  »  .0347 (Base  Population)  +  .00959 (Total  Travel  (49) 

Transactions)  +  .00297(Supply  Item  Records)  + 

.00936 (Aviation  Fuel)  +  .27 (Military  Vehicles)  + 

.8614 (Total  Annual  Mileage)  +  .0131 (Total 
Population  Supported)  +  .0052 (Square  Feet  of 
Dormitory  Space)  +  .0031 (Military  Population)  + 

.002 (Weighted  Rations  Served)  +  .OOl(Sg) 

Placing  an  arbitrary  positive  weight,  greater  than  zero  but  less  than  the 
workload  weights,  assures  that  any  manpower  reductions  lead  to  a  reduc¬ 
tion  in  total  BOS  manpower. 
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The  impact  of  a  specific  functional  Increase  is  computed  In  the 
same  manner.  The  only  difference  is  that  the  total  BOS  manpower  con¬ 
straint  is  increased  by  an  arbitrary  value  larger  than  any  expected  man¬ 
power  Increase.  The  computation  procedures  are  otherwise  the  same. 

3.1.7  Base  Opening  Costs 

An  additional  manpower  option  in  the  current  GEBOS  model  is  the 
computation  of  the  impact  of  base  openings  and  closings.  Base  openings 
and  closings  change  the  BOS  production  function  by  altering  the  fixed 
functional  manpower.  For  example,  the  addition  of  a  base  to  SAC  will 
Increase  the  fixed  manpower  requirement  in  selected  functions. 

An  estimate  of  the  impact  of  base  opening  costs  was  derived  from 
AFR  173-10,  USAF  Cost  and  Planning  Factors.  Based  on  the  t3T>ical  base 
opening  package  requirements,  the  base  opening  costs  in  the  BOS  program 
element  by  function  would  be: 

•  Retail  Supply  Operations  -  165  spaces 

•  Other  Base  Services  -  193  spaces 

•  Other  Personnel  Services  -  78  spaces 

The  base  opening  package  BOS  requirements  are  distributed  by  organ¬ 
izational  unit  rather  than  the  OSD  functional  categories.  Therefore,  it 
was  not  possible  to  accurately  distribute  the  base  opening  package  by 
function.  Thus,  the  base  opening  package  manpower  was  allocated  to  its 
three  principal  functions.  A  discussion  of  an  alternative  distribution 
scheme  is  provided  in  the  discussion  on  validation. 

The  Impact  of  a  base  closing  is  computed  by  its  Impact  on  fixed 
function  manpower.  The  closing  of  a  SAC  base  would  change  the  retail 
supply  operations,  other  base  services,  and  other  personnel  support 
functions  equations  accordingly: 

-RSO  +  .00297 (Supply  Item  Records)  +  .00936 (Aviation  (50) 
Fuel)  +  S2  -  -4,254 
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“OBS  +  .0121 (Total  Population  Supported)  +  =  -2,637  (51) 

-OPS  +  .001 (Total  Population  Supported)  +  (52) 

.002 (Weighted  Rations  Served)  +  S^  *  -1,317 

By  closing  a  base,  the  fixed  manpower  is  decreased  by  the  amounts 
specified.  When  no  change  in  total  manpower  is  made  in  equation  37,  the 
total  manpower  constraint,  then  the  total  productive  manpower  capability 
is  increased  by  the  base  opening  manpower  (i.e.,  scale  economies  are 
realized) . 

3.1.8  Manipulating  Workload 

Two  options  are  provided  for  manipulating  workload. 

Figure  3.4  illustrates  the  form  of  the  equations  for  the  workload 
model.  The  general  form  of  the  equations  is  the  same  as  in  the  manpower 
model,  but  with  three  changes. 

First,  the  objective  function  has  been  changed  to  one  of  minimizing 
manpower.  The  workload  level  is  specified,  so  the  objective  function  has 
become  one  of  minimizing  the  manpower  needed  to  perform  the  required 
workload. 

What  was  previously  the  binding  constraint  on  BOS  manpower  has 
become  the  objective  function  in  this  form  of  the  model.  The  new  bind¬ 
ing  constraint  in  the  workload  model,  equation  70,  is  now  stated  in 
terms  of  the  mission  manpower  support-on-support  equation.  Mission  man¬ 
power  is  defined  as  base  population  minus  BOS  manpower.  This  constraint 
sets  the  bound  on  manpower  that  keeps  the  objective  function  from  driving 
the  manpower  levels  to  zero. 

The  production  functions  have  been  changed  by  the  removal  of  slack 
variables.  They  are  not  required  for  solution  of  the  workload  and  man¬ 
power  levels  since  manpower  values  are  determined  directly  from  workload 
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Sui  of  Functional  Manpower 
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Figure  3.4.  SAC  Linear  Program  Equations  for  Manipulating  Workload 


values  in  the  production  functions.  Therefore,  slack  variables  unneces¬ 
sarily  add  to  the  complexity  of  the  computation. 

The  workload  interrelationship  equations  remain  the  same  as  in 
the  manpower  change  mode.  The  model  receives  as  input  the  mission  popu¬ 
lation  that  requires  BOS  support.  All  other  workload  levels  are  derived 
from  the  mission  population  level. 

The  second  workload  option  relaxes  most  of  the  BOS  workload  inter¬ 
relationships  and  allows  the  user  to  specify  values  of  mission  population, 
travel  transactions,  supply  transactions,  aviation  fuel  consumption,  mili¬ 
tary  vehicles  maintained,  mileage,  and  rations  served.  The  workload  level 
for  these  indicators  remains  unchanged  unless  the  user  specifies  a  change 
to  these  indicators.  Base  population,  military,  population,  total  popu¬ 
lation  supported,  and  dormitory  space  are  computed  by  the  model  based 
upon  the  mission  population  input. 

Only  the  workload  relationships  between  base  population  and  total 
population  (equation  61) ,  base  population  and  military  population  (equa¬ 
tion  62) ,  and  military  population  and  dormitory  space  (equation  66)  are 
used  in  the  optimization  model.  All  other  workload  values  are  determined 
by  user  input. 

This  option  permits  the  user  to  change  the  mix  of  workload  from 
the  distribution  computed  from  the  use  of  all  workload  interrelation¬ 
ships.  This  option  permits  the  computation  of  manpower  requirements 
when  the  user  has  knowledge  that  particular  workload  interrelationships 
are  no  longer  valid. 

3.2  MODEL  OPERATION 

The  linear  programming  methodology  described  in  the  previous  sec¬ 
tion  has  been  integrated  into  an  interactive  computer  program  that  allows 
Air  Staff  personnel  to  instantly  determine  the  impact  of  manpower  reduc¬ 
tions,  justify  quantitatively  the  need  for  BOS  manpower,  and  program  BOS 
requirements. 
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This  section: 


•  Describes  the  program  options  available  to  the  user. 

•  Illustrates  several  representative  examples. 

•  Discusses  potential  uses  of  the  model  output. 

3.2.1  Model  Options 

Figure  3.5  Illustrates  In  flow  chart  form  the  various  options 
available  to  the  user  on  the  GEBOS  model. 

The  user  first  decides  the  number  of  commands  to  be  changed  on  the 
particular  model  run.  If  more  than  one  command  is  selected  for  modifica¬ 
tion  on  a  particular  run,  the  user  can  only,  change  total  BOS  manpower. 

The  total  change  In  BOS  manpower  is  allocated  by  changing  the  selected 
commands  by  the  same  percentage. 

When  the  user  selects  only  one  command  for  modification,  a  wider 
range  of  user  options  is  available.  First,  the  user  decides  whether 
changes  will  be  made  in  terms  of  workload  or  manpower.  When  workload  is 
selected  for  change,  the  user  first  makes  a  change  to  mission  population. 
If  no  other  workload  indicators  are  changed,  the  model  computes  all  the 
workload  changes  based  upon  the  mission  population  change.  If  other 
workload  indicators  are  to  be  changed,  the  user  must  specify  the  indica¬ 
tors  to  be  changed  and  the  percent  change. 

When  the  user  decides  to  manipulate  BOS  manpower,  the  first  input 
is  concerned  with  total  BOS  manpower.  The  total  BOS  manpower  change  can 
either  be  specified  as  an  absolute  number  of  manpower  spaces,  as  a  per¬ 
centage  of  total  BOS  manpower,  or  not  specified  by  the  user. 

If  a  total  change  in  BOS  manpower  is  not  specified,  one  or  more 
functional  manpower  changes  must  be  specified.  The  user  can  select  from 
among  three  methods  to  make  functional  manpower  changes : 
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•  The  absolute  number  of  people 

•  Percent  of  functional  manpower 

•  Percent  of  BOS  manpower 

Once  the  user  has  determined  which  method  will  be  used  for  making  changes, 
the  functions  to  be  changed  and  the  amount  of  change  are  entered. 

When  a  total  change  in  BOS  manpower  is  specified,  the  user  first 
enters  the  change  in  total  BOS  manpower,  either  in  terms  of  percent  or 
total  BOS  manpower,  or  total  BOS  manpower  spaces. 

Once  the  user  has  specified  total  BOS  manpower,  the  user  enters 
the  number  of  functions  to  be  changed.  If  the  user  specifies  changes  to 
zero  functions,  the  model  computes  the  functional  distribution  of  man¬ 
power  changes.  If  specific  manpower  changes  are  specified  for  function, 
the  model  distributes  manpower  according  to  the  user’s  specifications. 
Functional  changes  are  entered  either  as  absolute  numbers  of  manpower 
spaces,  percent  of  functional  manpower,  percent  of  total  BOS  manpower, 
or  percent  of  the  total  BOS  change. 

Under  the  manpower  option,  once  the  functional  changes  have  been 
entered,  the  user  has  the  option  of  opening  or  closing  bases.  The  user 
enters  a  positive  number  of  bases  for  increasing  the  number  of  bases  and 
a  negative  number  for  closing  bases. 

After  all  user  inputs  have  been  supplied  in  the  manpower  and  work¬ 
load  options,  the  display  option  is  selected.  The  user  can  display  total 
BOS  manpower  only,  or  display  additionally  the  military/ civilian  breakout 
of  BOS.  The  model  then  prints  the  manpower  and  workload  display. 

After  the  model  display  is  printed,  the  user  has  three  options. 

The  user  can  terminate  model  computation,  return  to  the  start  of  the 
model,  or  accumulate  the  changes  to  the  model  values  just  created. 
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3.2.2  Examples  of  GEBOS  Model  Runs 

The  following  four  sample  outputs  provide  examples  of  the  major 
GEBOS  options. 

Figure  3.6  illustrates  an  example  of  a  specified  set  of  manpower 
changes.  In  this  case,  the  user  specified  a  10%  total  manpower  increase 
by  changing  all  seven  functions  by  10%.  Thus,  all  functions  shared 
equally  in  the  manpower  increase. 

The  model  displays  the  results  of  the  10%  change  in  manpower  and 
workload.  The  manpower  changes  are  listed  first.  The  FY78  SAC  manpower 
is  listed  by  function  in  the  first  column,  followed  by  the  manpower  change, 
the  new  functional  manpower  totals,  and  the  percent  change. 

The  second  table  lists  the  slack  manpower  by  function.  The  slack 
manpower  values  indicate  where  the  model  has  identified  more  manpower 
present  in  a  function  than  necessary  for  performing  the  workload  levels. 
This  display  indicates  that  increasing  all  functions  equally  is  not  a 
particularly  effective  way  to  manage  resources.  Only  administration  is 
making  full  use  of  the  additional  spaces,  and  the  790  spaces  in  retail 
supply  operations  were  402  more  than  were  needed.  In  total,  33.3%  of 
the  2,890.5  space  increase  was  allocated  suboptimally. 

The  output /workload  display  illustrates  how  various  command  capa¬ 
bilities  will  change,  based  upon  the  manpower  increase.  The  indicators 
are  grouped  according  to  six  major  categories,  and  FY78  workload  levels, 
the  workload  change,  the  new  resultant  workload  capability,  and  percentage 
change  are  listed. 

The  percentage  changes  in  workload  indicators  vary  considerably. 

This  is  due  to  different  sensitivities  of  change.  For  example,  travel 
transactions  processed  was  found  to  be  relatively  elastic,  changing  14.4%, 
while  BOS  budget  contains  a  large  fixed  portion,  changing  only  6.4%. 
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flip  R3RCE  BASE  DPEPftTINiB  'rUPPOPT 
flGGREEATE  WORKLOAD  INDICftTDP  MODEL 


EMTER  COMMANDS  •  l=»ATC.aaSAC>  3»TPC>  t 


ENTER  CHANGE  OPTION  ‘l*MANPOt.iEP»a»waPKLOAD>  : 

1 

ENTER  TYPE  OF  CHANGE  SPEC.  < l»ABSOLUTE*a«PEPCENT. 3=Na  OVERALL  CHANGE  CPEC.^: 


ENTER  PERCENT  CHANGE: 

10 

ENTER  THE  NUMBER  OF  FIJNCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 


ENTER  METHOD  BY  tjHICH  FUNCTION  CHANGES  WILL  BE  SPECIFIED  AS  FOLLOWS: 
1 -ABSOLUTE  NUMBER  OF  PEOPLE 
a»PEPCENT  OF  FUNCTION  MANPOWER 

3- PERCENT  OF  803  MANPOWER 

4- PERCENT  OF  TOTAL  CHANGE 

method: 

2. 


ENTER  FUNCTIONS  AND  ASSOCIATED  CHANGES  -ONE  FUNCTION  PER  LINE.- 
USING  THE  FOLLOWING  NUMBERS  TO  DENOTE  FUNCTIONS: 
1-ADMINISTPATTON 
a-PETAIL  SUPPLY  DPEPATIOfJS 

3- MAINTENANCE  OF  INSTALLATION  EOUIPMENT 

4- aTHEP  BASE  SERVICES 

5- MaPALE  WELFARE  PECP.EATION 

-j-OTHEP  PERSONNEL  SUPPORT 
r-BACHELOP  HOUSING  OPERATIONS 


FUNCTION- CHANGE: 
1j  10 

FUNCTION- CHANGE: 

a-  10 

FUNCTION- CHANGE: 
3.-  10 

FUNCTION- CHANGE: 

4-  10 

FUNCTION -CHANGE: 

5- 10 

FUNCTION- CHANGE: 
G-  10 

FUrtCTIONs  CHAf-GE: 

r-  10 


Figure  3.6.  Example  of  a  10%  Increase  to  All  Functions  for  SAC 
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i:  THERE  «  CHANGE  IN  THE  MUMEEP  OF  EASE;  ■ l»YEi .c=Na> • 


ENTER  PRINT  OPTIDN  PS  FOLLOWS: 

l=«DISPLPY  (1ILITfiRY'CIVILI«<  BPEfiKOUT 
£*DISPLPY  TOTAL  MANPOWEP  ONLY 

ORINT  OPTION  IS: 


iTPATEGIC  AIP  COMMAND 


FUNCTIONAL 

“^UNCTION 


•  ADMINISTRATION 
RETAIL  SUPPLY  OPERATIONS 
MAINTENANCE  OF  INSTALLATION  EOUIPMENT 
OTHER  BASE  SERVICES 
MORALE  welfare  RECREATION 
OTHER  PERSONNEL  SUPPORT 
BACHELOR  HOUSINO  OPERATIONS 

TOTAL 


MANPOWER  <  TOTAL,' 

FYTS  CHANGE  RESULTANT  PERCENT 


MANPOWER 

MANPaWER 

CHANGE 

7047,4- 

704.  7 

775£. 1 

10.  00 

7S98.6 

789.9 

8888.4 

10.  00 

£179.0 

£17.9 

£398.9 

1 0.  00 

i'  3 1 8 .  i 

781.9 

8800. 3 

lO.  00 

903.  0 

90.3 

993.  3 

10.  00 

£719.15 

1  c  •  M 

£991.8 

10.  00 

338.8 

•  ’? 

37£.  7 

10.  00 

£3905. 0 

iS90.5 

31795.5 

10.  00 

MANPOWER  slack  VARIABLES 


FUNCTION  SLACK 

ADMINISTRATION  O. 

RETAIL  SUPPLY  DPEPATIDNS  -wn.BG 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT  1E1.5S 

OTHER  BASE  SERVICES  iTl.ij? 

morale  welfare  ?  PECPEATION  J4.G? 

□THE?  PERSONNEL  SUPPORT  47. 

BACHELOR  HOUSING  OPERATIONS 


Figure  3.6  (Continued) 
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QUTPlJT-'i.iaPKLDfiD 


wDPKLOftD  INDICfiTOP 

Fvrs 

CHfiNEE  PEiULTflNT 

PEPCEMT 

INDICftTOR 

IHDICftTGR 

CHPMI3E 

ftDMINISTPPTiaN  INDICftTOPl! 

TPfiVEU  TPflNSftCTIONS  FPQCEiCED 

1 0Ge?G. o 

15315.? 

1££014.5 

14.4 

BDS  BUDGET 

3S£.  0 

53. 3 

?3S.  3 

3.4 

TPBNSfiCTIQNS  AUDITED 

G 10535.? 

31300.5 

371333. 4 

10.  0 

LEAVE  AND  PAY  ACCnUNTT 

1S0513.5 

15?80.£ 

1434?  3. 3 

1£.£ 

CIVILIAN  PAY  PECDRDC 

£1533.4 

£333.3 

£4170.0 

1£.£ 

MATERIAL  &  CERVICES  TPANSACTIQNS 

irssT.r 

££33.3 

£0104.5 

l£.7 

OOPULATION  indicators: 

TOTAL  POPULATION  SUPPOPTED-'INCL  DEP'- 

41££S6.£ 

504:30.3 

43£737 . 0 

1£.£ 

BASE  POPULATION 

131301.3 

13073. 7 

147373. 0 

1£.£ 

BOS  POPULATION 

£3?05.  0 

£3?0. 5 

317?5-5 

10.  0 

MILITARY  POPULATION 

lllGOG.  1 

13335.  £ 

1£5£71.3 

1£.£ 

ITUDENTS 

0. 

0. 

0. 

0. 

MISSION  POPULATION 

10£3?G. 3 

13133. £ 

1155S£.5 

l£.? 

lUPPLY  INDICATOPS: 

.  TOTAL  TPANSACTIQNS 

£S41?G3. 0 

344575. 1 

3133543. 1 

l£.  1 

SUPPLY  TPAHSACTIONS 

£3ir05G.5 

£30?3£. 1 

£5?7?S8.3 

1£.  1 

REQUISITIONS 

141£45.3 

171£5.4 

158371. £ 

1£.  1 

EQUIPMENT  TPANSACTIQNS 

£54?£4.5 

30? 03. 4 

£35S3£.? 

1£.  1 

RECEIPTS 

1£3741.£ 

15303.3 

144350.4 

1£.  1 

TOTAL  INVENTORY  ITEM  RECORDS 

1034507.3 

11?700.? 

1£04£08.3 

11.0 

SUPPLY  ITEM  RECORDS 

?£17£?.? 

101734.3 

10£3434.5 

11.0 

EQUIPMENT  ITEM  RECORDS 

i'  1  •  *5 

1 7?33.  i 

130743.3 

11.0 

AVIATION  FUEL  CONSUMPTION 

?130.4 

33437.5 

11.3 

■••’AINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  MILEAtiE 

37?.  ? 

30.3 

?10.7 

3.5 

TOTAL  VEHICLE  EQUIVALENTS 

3 3 1 ?7 . ? 

134£.4 

■■5040. 1 

5.5 

total  '••'EHICLES 

14300. 0 

310.  3 

15410. 3 

5.5 

MILITARY  VEHICLES 

4355.3 

£53.4 

4?14. 0 

er 

•  •  V 

AIRCRAFT  TRACTORS 

3£0.3 

17.3 

S33. 3 

s  c 

J 

SPECIAL  HANDLING 

43 i4. ? 

£40. 3 

4575. 

ff  ^ 

NON-MILITARY  ••■'EHICLES 

■?’?44.  4 

551. 3 

1 04?3 . 3 

s  s 

GENERAL  PURPOSE  AUTO 

1££0.7 

37.  7 

l£3S..5 

e  9 

ALL  PURPOSE  TRUCKS 

37£3.r 

434.  1 

?£07.? 

s|  s; 

BACHELOR  HOUSING  INDICATORS: 

:q  at  dorm  space 

?3?5. 0 

3l£.  £ 

10007.£ 

n  * 

DORM  bed: 

43£7£.5 

4S?3.£ 

53138. 7 

lu,  1 

OTHER  PERSONNEL  SUFFGPT: 

WEIGHTED  PATtqn;  IER'-ED 

453 1 3£ . ? 

13134.5 

474337. 4 

4.  0 

EMTEP  ITEPPTICri  OPTICrt  PI  POLLai.-l: 

i»pi:ci.wLPTP  chpm?e:«c=fE'3Im  mew  cvcue>i=:tcf 

ITEPftTIQM  SPTICMa 


Figure  3.6  (Continued) 
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Figure  3.7  illustrates  the  model's  calculations  for  a  10%  manpower 
increase  and  one  base  opening.  The  base  opening  is  entered  by  responding 
yes  to  the  base  opening  option  and  entering  a  "+1,"  indicating  one  base 
is  to  be  opened. 

The  display  in  Figure  3.7  indicates  a  different  manpower  distribu¬ 
tion  from  the  previous  example.  More  manpower  has  been  allocated  to 
administration  and  other  base  services,  while  retail  supply  operations, 
maintenance  of  installation  equipment,  and  morale,  welfare  and  recreation 
received  smaller  changes.  Slack  manpower  is  zero  for  all  functions  in 
this  example  since  the  model  was  able  to  allocate  all  manpower  in  a  pro¬ 
ductive  fashion. 

The  workload  display  in  Figure  3.7  shows  a  larger  increase  in  all 
workload  indicators,  compared  to  Figure  3.6.  A  representative  key  work¬ 
load  indicator  is  mission  population.  In  this  example,  mission  population 
support  capability  increased  by  16.3%,  compared  to  12.9%  in  the  previous 
example. 

Figure  3.8  illustrates  a  sample  output  of  the  workload  change  op¬ 
tion.  In  this  case,  the  user  made  an  increase  of  21,179  mission  popu¬ 
lation  spaces  and  changed  no  other  workload  indicators.  This  entry 
produced  a  10%  increase  in  total  manpower. 

The  manpower  changes  are  similar  to  those  in  Figure  3.7,  with 
administration  increasing  the  most.  The  workload  increases  are  consider¬ 
ably  greater,  however,  than  with  the  base  opening.  Mission  population 
supported  increased  by  20.7%,  compared  to  16.3%  when  a  base  opening 
occurred. 

Figure  3.9  illustrates  an  example  of  the  workload  option  where  all 
primary  workload  indicators  are  changed  for  TAG.  In  addition  to  mission 
population,  these  included  travel  transactions,  total  supply  transactions, 
equipment  transactions,  aircraft  tractors,  dormitory  space,  and  weighted 
rations  served.  The  values  used  corresponded  to  the  actual  FY77-FY78 
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fllR  FORCE  EfiCE  OPEPftTIMG  SUPPORT 
ftGSRESATE  WQPKLOftD  INDICftTOP  MODEL 


EMTEP  CDMMHNDC  >  I-ATCjE-CRC.  3»TflC'- 


ENTER  CHANGE  OPTION  i 1=mANPCMER*E»wORKLDPD> : 


ENTER  TYPE  OF  CHANGE  3PEC.  < laABS0LUTEjc=PERCENT.3=ND  OVERALL  CHANGE  IPEC.,-: 


ENTER  PERCENT  CHANGE! 

10 

ENTER  THE  NUMBER  OF  FUNCTIONS  FOP  UHICH  CHANGES  '''ILL  EE  SPECIFIED! 


I-:  THERE  A  CHANGE  IN  THE  NUMBER  OF  BASES  •  1»VES*2»N0>  * 
1 

ENTER  NUMBER  OF  BASES  TO  BE  OPENED  OR  CLOSED  <-•! 


ENTER  PRINT  OPTION  AS  FOLLOWS! 

l*DISPLAY  MILITARY.- CIVILIAN  BREAKOUT 
a»DISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  IS! 


STRATEGIC  AIP  COMMAND 


FUNCTIONAL  MANPCIiiER  'TOTAL.' 


FUNCTION 

FYTS 

CHANGE  RESULTANT 

PE? CENT 

MANPOWER 

MAf<PawEP 

ChPNijE 

ADMINISTRATION 

70Ar.4 

3G0.  0 

7907.4 

la.ao 

RETAIL  SUPPLY  OPEPATICNS 

rsGS.G 

isrs.  a 

3?71..=. 

3.5a 

maintenance  of  installation  equipment 

aiTA.o 

1  1  1  .  c 

aa9G.a 

5.41 

OTHER  BASE  SERVICES 

r'?is.7 

-  AIS.4 

37Sa.  >.< 

11. 63 

morale  welfare  i:  RECFEATION 

■?|>S.  0 

?i.r 

9?4.7 

-  *  3> 

•  w 

OTHER  PERSONNEL  SUPPORT 

ariG.ii 

ars.  G 

a99  J . 5 

10.  07 

BACHELOP  HOUSING  OPERATIONS 

SSS.  G 

.5 

SS9.  :• 

.  15 

TOTAL 

aG'?0'!.  i; 

asGO.? 

S1795,S 

1  U .  0  0 

Figure.  3.7.  Example  of  a  10%  Manpower 

Increase  with  a 

Base  Opening 
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MfiNPQWEP  ILftCK  VftPIPELES 


riJMCTim  SLACK 

ADtllNISTPflTIQN  0. 
PETfilL  SUPPLY  aPERfiTIONS  0. 
MftINTENfWSE  OF  INSTfiLLATIQM  E'5UIPMENT  0. 
OTHER  BASE  SERVICES  0. 
flORBLE  WELFARE  «<  RECREATIOt)  0. 
OTHER  PERSONNEL  SUPPORT  0. 
BACHELOR  HDUSINli  OPERATIONS  0. 


aUTPUT/i.iCPKLOAB 


'.lORKLOAD  INDICATOR 


ADMINISTRATION  INDICATORS: 

TRAVEL  TRANSACTIONS  PROCESSED 
BOS  BUDGET 

TRANSACTIONS  AUDITED 

LEAVE.  AND  PAY  ACCOUNTS 

CIVILIAN  PAY  RECORDS 

MATERIAL  :i  SERVICES  TRANSACTIONS 

.POPULATION  indicators: 

TOTAL  POPULATION  SUPPORTED • INCL  DEP' 
BASE  POPULATION 
BOS  POPULATION 
MILITARY  POPULATION 
STUDENTS 

MISSION  POPULATIOr: 

SUPPLY  INDICATORS: 

TOTAL  TPANSACTIDNS 
•SUPPLY  TRANSACTIONS 
REQUISITIONS 
EQUIPMENT  TPANSACTIDNS 
RECEIPTS 

TOTAL  INVENTORY  ITEM  RECORDS 
SUPPLY  ITEM  PECOPDS 
EQUIPMENT  ITEM  RECOPD-S 
AVIATION  FUEL  CONSUMPTION 


FY7S  CHANSE  RESULTANT  PERCENT 


INDICATOR 

INDICATOR 

SHANSE 

1 6 

1 8888 . 8 

135388.4 

17.5 

8S£.  C' 

88.  1 

851.0 

7 .  S 

81 0585.'? 

rasOA.i 

885380. 1 

13.  3 

130513.5 

18500. 5 

150014. 0 

14.8 

31533.4 

3ii  17.4 

S47T  0 . 3 

14.8 

17337.7 

37 88. 3 

3080  8 

15.5 

413388.3 

8 1 8  0 1 . 3 

473S'5r  •  3 

14.  ? 

131301.3 

r?8  13. 3 

150818.5 

14.  ? 

33805.0 

3880.5 

31785.5 

1  0 .  0 

Ill8i'i8. 1 

18875. 5 

l£<3c8 1  •  D 

14.  4 

0. 

0. 

0. 

0. 

103388.3 

18737.7 

118134.0 

18.  S 

3341888. 0 

430481.7 

14-.3 

3317058.5 

343 8  38.  8 

4 

14..: 

141345.8 

3 0388. 4 

183144.3 

14.,:. 

354834. S 

37713.  1 

383843. 8 

14.  :, 

133741.3 

1804$.  3 

147788.4 

14..: 

1084507. 3 

148073.4 

133 0580. 7 

13.5 

831738.8 

134143.7 

1045878.8 

13.5 

183777.5 

31834.7 

184703. 3 

1 S .  5 

78378. 8 

11 188.  0 

80443.  '8 

14.  ; 

Figure  3.7  (Continued) 
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MflIMT  OF  INSTft  EQUIP  INDICftTOPS: 
TDTW.  MILEfteE 
TOTflU  VEHICLE  EQUIVALENT! 
TOTAL  VEHICLES 

MI LI TAP Y  VEHICLES 
AIRCPAFT  TRACTORS 
SPECIAL  HANDLING 
NON-MILITARY  VEHICLES 
GENERAL  PURPOSE  AUTO 
ALL  PURPOSE  TRUCKS 


■ii  ii  .  ■ 

331?r.'?  SS54..  1 

14G00.I) 

4G55.6  31(5.1 

3S0.S  21.3 

4334.-?  2?4.3 

9944.4  375.2 

1220.7  32.9 

3723.7  592.3 


917.3  4 . 

35452. 0  3. 

15591.4  3. 

4971.7  3 . 

342.3  3. 

4329.2  3 . 

10319.3  3. 

1303.3  3. 

93 13.0  3.3 


BACHELOR  HOUSING  INDICATORS: 
SQ  FT  DORM  SPACE 
DOPM  BEDS 


9395.0  747.1  10142.0  3.0 

43272.5  5974.3  54247.3  12.4 


OTHER  PERSONNEL  SUPPORT: 
UEIGHTED  RATIONS  SERVED 


453132.9 


a.'"Cj3‘Q5  : 


4.  ? 


THE  CHANGE  ACHIEVED  BY  OPENING  1  BASE'S;!  IS  433 


ENTER  ITERATION  OPTION  AS  FOLLOWS: 

1»ACCUMULATE  CHANGES- 2»BEGIN  NEW  CYCLE? 3«STCP 
ITERATION  OPTION- 


Figure  3.7  (Continued) 
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flip  FORCE  Efl^E  OPERATING  SUPPORT 
AGGREGATE  WORKLOAD  INDICATOR  MODEL 


ENTER  COMMANDS  •'laATC.  a*SAC«  3»TAC>  : 


ENTER  change  OPTION  ClaMANPOWEPjS^wCPkLOADJ s 


ENTER  CHANGE  IN  MISSION  POPULATION  'QR  SEPD  TO  PETAIN  CURRENT  VALUE> : 

aiiTG.a 

ENTER  THE  NUMBER  OF  WORKLOAD  INDICATORS  FOP  WHICH  CHANGE:  WILL  BE  IPECIFIED.: 
0 

ENTER  PRINT  OPTION  AS  FOLLOWS! 

l*DISPLAV  MILITAPY^CIVILIAN  BREAKOUT 
2-DICPLAY  TOTAL  MANPOWER  ONLY 

PPINT  OPTION  IS! 


STRATEGIC  AIR  COMMAND 

functional  MANPOWER  •TOTAL-- 


FUNCTION 


ADMINISTRATION 

setail  supply  operation: 

maintenance  of  installation  E-MjIPMENT 

other  ease  services 

MORALE  welfare  «■  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  GPEPATICNS 

total 


FYrS  CHANGE  RESULTANT  PERCENT 

MANPOWER  MANPOWER  'SHANGE 


7047.4  1055.1  SlOa.5  14. AT 

7S?8.G  5S0.5  347?. 1  7. J 

317?. 0  144.?  33cS.?  3.3 

7313.7  ?14.5  37SS.i  11.7 

?03. 0  35.4  ?33.4  7.0 

371?. 3  13?.?  334?. 5  4.7 

333.3  3.3  ?Ai.O  .34 

33305.0  3330.5  51735.5  10.00 


Figure  3.8.  Example  of  a  Mission  Manpower  Increase  for  SAC 
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workload  changes  used  in  the  validation  exercises  and  described  in  detail 
in  Appendix  H. 

In  Figure  3.9  the  workload  indicator  changes  show  a  mixture  of 
increases  and  decreases,  depending  on  the  values  specified.  Travel  trans¬ 
actions  and  equipment  transactions  increased,  while  mission  population 
and  supply  transactions  decreased.  Since  the  major  indicators  declined, 
there  was  a  net  decrease  in  BOS  manpower. 

3.2.3  Potential  Applications 

The  flexibility  of  the  GEBOS  model  design  will  enable  it  to  be  used 
for  a  variety  of  manpower  planning  tasks  once  its  results  have  been  vali¬ 
dated.  The  following  examples  illustrate  some  of  the  principal  immediate 
uses  of  the  model. 

Determining  the  Impact  of  Manpower  Reductions 

One  of  the  immediate  uses  of  the  model  could  be  to  determine  how 
to  allocate  manpower  reductions  by  functions,  and  what  the  workload 
impact  could  be.  Table  3.1  illustrates  how  the  model  would  allocate  a 
10%  total  BOS  reduction  by  function. 

TABLE  3.1 

MANPOWER  REDUCTIONS  BY  FUNCTION 
(Based  on  a  10%  Total  BOS  Reduction) 


Function 

ATC 

SAC 

TAC 

Administration 

10.2% 

15.0% 

16.1% 

Retail  Supply  Operations 

7.0 

7.4 

8.3 

Maintenance  of  Installation  Equipment 

10.7 

6.7 

5.9 

Other  Base  Seirvices 

10.4 

11.7 

6.9 

Morale,  Welfare  and  Recreation 

7.7 

7.0 

4.0 

Other  Personnel  Support 

13.0 

4.8 

9.7 

Bachelor  Housing  Operations 

8.4 

0.6 

12.3 

Total 

10.0 

10.0 

10.0 
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Both  SAC  and  TAG  would  reduce  administration  manpower  the  most, 
while  reducing  retail  supply  operations  and  maintenance  of  installation 
equipment  less  than  10%.  In  ATC,  retail  supply  operations  would  receive 
the  smallest  percentage  reduction,  while  most  other  major  functions  would 
receive  reductions  on  the  order  of  10%. 

Table  3.2  shows  the  workload  impact  on  six  key  workload  indicators. 
In  all  three  commands,  the  mission  population  supported  is  highly  sensi¬ 
tive  to  BOS  reductions.  Other  workload  indicator  changes  are  more  vari¬ 
able,  with  SAC  reducing  supply  transactions  more  and  total  vehicles  less 
then  the  other  two  commands. 


TABLE  3.2 

REDUCTIONS  IN  KEY  WORKLOAD  INDICATORS 
(Based  on  a  10%  Total  BOS  Reduction) 


Workload  Indicator 

ATC 

SAC 

TAC 

A 

Mission  Population 

14.2% 

20.7% 

20.5% 

Travel  Transactions 

12.9 

21.5 

17.1 

Supply  Transactions 

8.3 

18.2 

11.9 

Total  Vehicles 

11.8 

8.3 

14.9 

Weighted  Rations  Served 

12.0 

6.0 

10.4 

Square  Feet  of  Dormitory  Space 

13.7 

9.8 

14.3 

* 

Includes  students  for  ATC. 


GEBOS  thus  produces  a  variety  of  useful  information  for  impacting 
unspecified  manpower  reductions.  First,  the  best  way  to  take  a  cut  is 
not  to  distribute  manpower  reductions  equally  to  all  functions.  Adminis¬ 
tration  would  receive  a  larger  reduction,  and  retail  supply  operations  a 
smaller  share.  Secondly,  any  manpower  reductions  are  going  to  signifi¬ 
cantly  reduce  capability  to  support  mission  population,  given  the  current 
production  function. 
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These  results  can  provide  manpower  planners  with  additional  infor¬ 
mation  on  how  to  allocate  manpower  reductions  within  commands.  However, 
validation  of  all  model  equations  is  necessary  in  order  to  assure  the 
results  are  accurate.  This  includes  validation  of  both  the  manpower  pro¬ 
duction  functions,  which  determine  the  workload  capabilities  of  different 
functions,  and  the  workload  interrelationship  equations,  which  determine 
the  changes  in  the  workload  mix  for  different  output  levels. 

Justification  of  Manpower  by  Functional  Grouping 

GEBOS  greatly  enhances  capabilities  in  terms  of  describing  the  man¬ 
power  requirements  for  BOS  functional  groupings.  For  example,  SAC  work¬ 
load  can  presently  be  described  in  terms  of  32  different  functional  work¬ 
load  indicators,  rather  than  in  terms  of  a  few  specific  population 
variables.  Supply  manpower  includes  detailed  accounts  of  the  transac¬ 
tions,  inventory,  and  fuel  consumption  workload  Impacts  that  would  result 
from  changing  functional  manpower.' 

^^anpower  requirements  justification  also  requires  validation  before 
model  results  can  be  utilized  fully.  Such  a  validation  could  be  accom¬ 
plished  separately  through  detailed  application  of  Air  Force  functional 
manpower  standards  or  as  part  of  a  more  thorough  model  validation  exer¬ 
cise.  The  merits  of  different  validation  procedures  are  discussed  more 
fully  in  the  following  section. 

Manpower  Programming 

The  current  model  permits  aggregate  manpower  programming  through 
the  workload  portion  of  the  model.  For  example.  Figure  3.8  shows  the 
BOS  requirements  and  principal  workload  impacts  of  a  mission  manpower 
change  of  21,179  spaces.  The  model  can  be  used  in  its  current  form  as 
a  replacement  for  current  BOS  manpower  programming  factors.  GEBOS  can 
provide  additional  detail  on  manpower  requirements  by  function,  and  can 
provide  more  explanatory  power  regarding  a  variety  of  major  workload  changes. 

Figure  3.9  illustrates  how  GEBOS  can  be  used  for  more  sophisticated 
manpower  planning  exercises.  In  this  case,  the  manpower  planner  can 
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supply  the  model  with  additional  descriptive  Information  on  changes  In 
siq)plies,  equipment,  administrative  transactional  data,  and  other  impor¬ 
tant  indicators  on  the  workload  change.  When  such  additional  Information 
is  available,  the  model  can  forecast  manpower  requirements  with  greater 
precision. 

The  current  model  form  can  provide  aggregate  planning  information, 
but  only  with  several  limitations.  The  manpower  production  equations  and 
workload  interrelationships  require  validation.  This  is  a  necessary  step 
in  making  the  model  reliable.  But  such  aggregate  planning  equations  will 
still  lack  the  required  level  of  detail  to  be  totally  effective  as  a 
programming  tool.  In  order  to  accurately  program  manpower  changes,  the 
model  will  require  additional  analysis  on  the  workload  relationships  with 
primaxry  mission  characteristics.  -Manpower  requirements  and  other  work¬ 
load  requirements  must  be  developed  so  that  they  relate  to  primary  air¬ 
craft  authorizations  and  operational  mission  reqtiirements .  The  develop¬ 
ment  of  the  mission-BOS  link  is  discussed  in  more  detail  in  Section  4. 

3.3  VALIDATION 

Four  principal  approaches  were  identified  for  determining  model 
validity; 

•  Internal  verification  of  computational  methodology  using 
existing  data. 

•  Validation  through  application  of  historical  data. 

•  Validation  through  comparison  with  direct  application  of 
standards  and  guides. 

•  Validation  through  comparison  with  standards /guide  application 
resulting  from  programmed  mission  (force  structure)  changes. 

Internal  verification  of  the  computational  methodology  has  been 
completed;  given  either  FY78  manpower  authorizations  or  workload  indi¬ 
cators,  the  model  accurately  replicates  all  the  workload  and  manpower 
data  used  for  derivation  of  the  equations.  The  internal  verification 
results  are  given  in  Appendix  H. 


The  results  of  the  external  validation  exercises  are  now  discussed. 


3.3.1  Historical  Validation 

Once  internal  verification  had  been  achieved,  the  model's  predictive 
capability  was  tested  against  FY??  data.  This  was  done  through  a  number 
of  exercises. 

•  Running  FY??  total  BOS  manpower  with  the  FY78  production 
functions. 

•  Running  FY77  BOS  functional  distribution  with  the  FY78  pro¬ 
duction  functions. 

•  Running  FY77  mission  population  with  the  FY78  production 
functions . 

•  Running  FY77  workload  indicators  with  the  FY78  production 
functions. 

•  Running  FY78  total  BOS  manpower  with  the  FY77  production 
functions. 

•  Running  FY78  workload  indicators  with  the  FY77  production 
functions . 

The  detailed  discussion  of  the  results  of  these  exercises  can  be 
found  in  Appendix  H.  The  following  general  results  were  obtained: 

•  The  FY77  and  FY78  production  functions  allocate  manpower  in 
similar  fashions.  However,  neither  could  accurately  predict 
how  changes  would  occur, 

•  The  FY77  manpower  with  the  FY78  production  functions  over¬ 
estimated  workload  indicators  for  SAC  and  TAG  and  produced 
mixed  results  for  ATC. 

•  The  FY78  manpower  with  the  FY77  production  functions  tended 
to  underestimate  workload. 

•  The  FY77  workload  with  the  FY78  production  functions  under¬ 
estimated  manpower  for  SAC  and  TAG  and  overestimated  for  ATC. 
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•  The  FY78  workload  in  the  FY77  production  functions  overesti¬ 
mated  FY78  manpower  for  SAC  and  TAG  and  underestimated  manpower 
for  ATC. 

In  general,  historical  data  proved  to  be  an  unreliable  validation 
technique.  Substantial  changes  occurred  between  the  two  periods  that 
could  not  be  predicted  by  the  model. 

Manpower  changed  considerably  between  the  two  years,  most  notably  for 
TAG.  TAG  experienced  a  total  BOS  reduction  of  15.6%,  without  undergoing 
substantial  mission  changes.  Also,  the  distribution  of  manpower  changes 
by  function,  particularly  for  ATC  and  TAG,  follows  patterns  that  could 
not  be  explained  by  empirical  analysis.  These  results  are  in  agreement 
with  earlier  analysis  of  BOS  functional  distribution  changes  that  detected 
no  pattern  in  functional  changes  from  year  to  year. 

Workload  changes  from  year  to  year  also  showed  considerable  vari¬ 
ability.  Total  population  supported  increased  considerably  for  SAC  and 
TAG,  while  declining  for  ATC.  Transactional  data  for  supply  and  account¬ 
ing  and  finance  showed  some  large  fluctuations  as  well.  Since  many  indi¬ 
cators  have  only  been  collected  for  two  time  periods,  it  is  diffi.cult  to 
determine  the  degree  of  variability  they  possess.  Mission  population 
indicators,  on  the  other  hand,  exhibited  little  variation  despite  the 
BOS  changes. 

The  biggest  changes  between  the  two  years  occurred  in  the  produc¬ 
tion  functions.  Workload  coefficients  declined  in  22  out  of  31  cases 
between  FY77  and  FY78.  Aggregate  manpower  productivity  increased  for 
TAG  and  SAC,  and  declined  slightly  for  ATC.  Manpower  reductions  are  the 
most  significant  factor  in  determining  productivity  changes.  For  example, 
TAG  experienced  a  15.6%  manpower  reduction,  and  manpower  required  to 
satisfy  workload  levels  declined  19%  over  FY77.  Thus,  many  workload 
indicator  levels  are  insensitive  to  manpower  changes. 
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In  general,  historical  changes  cannot  be  predicted  accurately  be¬ 
tween  years.  Production  function  changes,  manpower  reductions,  manpower 
redistributions,  and  workload  fluctuations  occur  which  cannot  be  explained 
by  the  model.  Additional  data  collection  over  time  will  eliminate  some 
spurious  variability,  but  regular  update  of  regression  coefficients  will 
be  a  necessary  part  of  the  model  maintenance. 

3.3.2  Validation  Through  Standards  Application 

An  exercise  was  undertaken  to  explore  whether  model  coefficients 
are  in  agreement  with  results  from  standards  applications  and  guides. 

The  SAC  retail  supply  operations  function  was  analyzed  to  determine 
whether  the  same  workload  changes  when  applied  to  both  the  model  and  the 
guides  would  produce  the  same  manpower  changes. 

The  results  are  described  in  detail  in  Appendix  I.  The  aggregate 
production  function  and  the  detailed  standards  equation  are  in  general 
agreement  on  the  manpower  change.  The  same  workload  indicator  levels 
that  produce  a  10%  manpower  change  in  the  model  will  produce  a  change 
through  the  standards  of  from  11.4%  to  12.4%.  Also,  there  are  several 
sources  of  bias  or  approximation  that  once  removed  are  likely  to  lessen 
the  difference.  Thus,  in  the  one  case  where  standards  application  was 
undertaken,  the  GEBOS  production  function  was  found  to  be  generally  in 
agreement  with  standards. 

The  standards  validation  exercise  has  shown: 

c  The  GEBOS  production  functions  can  be  validated  against  man¬ 
power  standards.  GEBOS  workload  indicators  can  be  made  com¬ 
patible  with  standard  equations. 

•  The  process  of  standards  validation  would  le  prohibitively 
time  consuming  if  done  regularly.  For  retail  supply  opera¬ 
tions  alone,  there  were  50  detailed  equations  that  required 
estimation.  Complete  validation  would  require  regular  data 
collection  of  all  detailed  standard  workload  factors,  appli¬ 
cation  of  both  increments  and  decrements  to  several  bases  in 
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a  command,  and  determination  of  the  detailed  manpower  changes 
by  military/ civilian  breakout  for  proper  application  of 
rounding  rules. 

•  Detailed  standards  application  can  only  validate  specific 

production  functions.  Standards  cannot  determine  how  changes 
in  mission  will  change  the  mix  of  workload.  Standards  cannot 
estimate  how  mission  will  impact  on  workload  across  functions. 

3.3.3  Validation  Through  Programmed  Force  Structure  Changes 

The  fourth  and  most  reliable  validation  method  is  to  compare  the 
impact  of  programmed  force  structure  changes  on  command  manpower  files 
with  results  from  GEBOS  when  full  mission  modeling  capability  is  achieved. 

The  present  GEBOS  model,  when  operated  in  a  mission  population 
change  mode,  can  produce  the  BOS  manpower  requirements  for  a  change  in 
mission  population.  These  are  compared  to  the  current  aggregate  BOS 
planning  factors  in  Table  3.3. 


TABLE  3.3 

COMPARISON  OF  BOS  PROGRAMMING  FACTOR 


Command 

GEBOS 

BOS  Change  as  a  Percent 
of  Mission  Manpower* 

Air  Force 

BOS  Change  as  a  Percent  of 
Primary  Program  Element  Manpower 

ATC 

12.3 

8.0 

SAC 

13.6 

15.0 

TAC 

12.0 

15.0 

* 

Includes 

real  property  maintenance. 

medical,  and  tenant  units. 

The  GEBOS  mission  manpower  factors  are  not  strictly  comparable  to 
Air  Force  planning  factors.  GEBOS  mission  population  includes  real 
property  maintenance  and  medical  services,  which  are  excluded  from  the 
Air  Force  factors,  and  uses  base  population  figures  which  include  a 
variety  of  tenant  units.  If  adjustments  are  made  for  these  conditions, 
the  model  factors  would  be  much  closer  to  the  planning  factors. 
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GEBOS  production  equation  intercepts  also  produce  an  estimate  of 
the  base  opening  package.  The  typical  base  opening  package  manpower  in 
the  BOS  area  is  436  spaces.  GEBOS  production  function  intercepts  total 
to  234  for  ATC,  414  for  SAC,  and  406  for  TAG,  When  support-on-support 
is  taken  into  account,  these  base  opening  figures  become  263  for  ATC, 

469  for  SAC,  and  455  for  TAC.  Considering  that  base  opening  factors  are 
beyond  the  range  of  observed  data  for  the  three  commands,  the  figures 
compare  favorably  with  the  official  factors. 

These  comparisons  with  planning  factors  are  all  in  terms  of  typi¬ 
cal  or  average  force  changes.  In  order  to  completely  validate  GEBOS  and 
enhance  its  usefulness  as  a  programming  tool,  specific  force  changes  must 
be  analyzed.  The  type  of  analysis  described  in  Section  4  must  be  com¬ 
pleted  for  all  commands  and  principal  mission  capabilities.  At  that 
point,  the  model's  results  can  be  tested  and  calibrated  against  actual 
manpower  authorization  changes. 
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SECTION  4 

BASE  OPERATING  SUPPORT/MISSION  RELATIONSHIPS 


This  section  addresses  GRC's  exploration  of  GEBOS  model  extension 
to  include  mission  impacts.  It  describes  the  need  for  the  additional 
model  developments  and  outlines  the  concept  and  potential  benefits  to 
be  derived  from  full  raission/BOS  capability.  A  discussion  of  the  analy¬ 
sis  of  mission  relationships,  the  design  of  a  prototype  mission  model, 
and  recommendations  for  further  model  development  follow. 

4.1  NEED  FOR  ANALYSIS  OF  MISSION  RELATIONSHIPS 

At  present,  the  GEBOS  model  has  limited  capability  for  use  as  a 
predictive  model  for  manpower  programming  and,  in  its  explanatory  (man¬ 
power  change)  mode,  can  only  provide  statements  of  workload  indicator 
change  impacts  rather  than  direct  mission  impacts. 

Figure  4.1  is  a  conceptual  display  of  the  GEBOS  model  BOS/mission 
extension.  BOS  manpower  requirements  are  based  on  peacetime  BOS  workload. 
One  reason  for  this  is  that  in  wartime  the  extended  work  week  will  in¬ 
crease  available  manpower  by  approximately  68%.  Also,  many  BOS  workload 
factors  are  population-  rather  than  usage-related.  For  these  reasons, 
there  is  an  implicit  assumption  that  peacetime  BOS  manpower  for  a  given 
installation  will  support  its  wartime  workload  (to  include  deployment 
commitments).  Thus,  the  key  activity  in  determining  the  relationship 
of  BOS  manpower  and  mission  capability  is  the  analysis  of  the  impact  of 
peacetime  mission  demands  on  BOS  workload. 

Extension  of  model  capabilities  to  address  BOS  workload-BOS  peace¬ 
time  mission  requirements  can  make  GEBOS  a  useful  programming  tool  as 
well  as  a  oetter  explanatory  model.  Model  users  can  input  various  mis¬ 
sion  requirements  in  terms  of  aircraft  by  mission-design-series  (M/D/S) 
and  a  utilization  rate.  The  M/D/S  can  then  be  used  to  generate  various 
fixed  mission  manpower  and  BOS  (such  as  supply  inventory  requirements) 
data  and  the  programmed  utilization  rate,  in  such  terms  as  flying  hours, 
sorties  and/or  alert  lines,  will  generate  additional  activity-related 
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Figure  4.1.  BOS— Mission  Concept 


supply  requirements.  These  total  requirements  can  then  determine  BOS 
manpower  requirements  using  production  function  and  constraint  relation¬ 
ships  similar  to  those  of  the  existing  model. 

The  final  step  in  determining  the  impact  of  BOS  changes  is  the 
investigation  of  the  relationship  between  peacetime  mission  capabilities 
and  wartime  mission  capabilities  and  objectives.  Flying  hours  and  peace¬ 
time  sortie  requirements  are  necessary  to  maintain  pilot  and  crew  pro¬ 
ficiency.  These  training  requirements  relate  to  ability  to  perform 
wartime  missions  of  various  types.  Wartime  mission  capabilities  will 
determine  what  mission  objectives  the  crews  can  be  expected  to  accom¬ 
plish.  It  should  then  be  possible  to  make  quantified  statements  about 
the  impact  of  BOS  changes  on  peacetime  activity  and  force  levels  and 
the  relationship  which  these  changes,  in  turn,  have  on  wartime  capabili¬ 
ties. 


The  feasibility  of  extending  the  GEBOS  model  to  provide  a  force 
structure  based  programming  capability  was  established  in  a  prototype 
mission  (GEBOS-M)  model  demonstration  to  Air  Staff  members.  This  demon¬ 
stration,  although  clearly  establishing  feasibility,  suggests  the  need 
for  extensive  additional  research  and  analysis  to  fully  develop  a  model 
capable  of  fulfillin<?  Air  Staff  needs.  Additionally,  further  work  is 
required  to  develop  the  capability  for  use  of  GEBOS-M  to  display  direct 
mission  (combat  capabilities/readiness)  impacts  of  BOS  reductions. 

4.2  DATA  COLLECTION  AITO  ANALYSIS 

As  part  of  the  current  research  effort,  GRC  initiated  the  extension 
of  the  GEBOS  workload  indicator  model  into  mission  impacts.  The  method¬ 
ology  for  incorporating  mission  relationships  was  developed  to  take  maxi¬ 
mum  advantage  of  the  existing  GEBOS  model.  Also,  the  methodology  used 
was  designed  to  consider  the  ways  the  Air  Force  measures  its  mission. 

The  first  activity  with  respect  to  the  development  of  the  model 
was  to  investigate  the  Air  Force’s  concepts  of  mission  capability.  GRC 
previously  presented  to  the  Air  Force  a  set  of  potential  standards  and 
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measures  in  the  paper  "Measures  of  Mission  Capability."  A  copy  of  this 
paper  is  included  in  Appendix  J.  Some  of  the  potential  mission  capability 
measures  identified  are: 

•  Designed  operational  capability  (DOC)  statement 

•  Training  sortie  requirements 

•  Unit  capability  measurement  system  (UCMS) 

•  Force  status  reports  (FORSTAT) 

•  Operational  readiness  inspections  (ORl) 

•  Management  effectiveness  inspections  (MEI) 

•  Operational  readiness  rates 

GRC's  development  of  the  BOS-mission  relationship  proceeded  with 
the  investigation  of  peacetime  BOS-mission  relationships.  This  was  the 
logical  first  step  in  the  BOS  extension  to  mission.  As  previously  men¬ 
tioned,  BOS  requirements  are  determined  by  peacetime  mission  requirements. 
Also,  peacetime  mission  activities  would  facilitate  the  empirical  inves¬ 
tigation  of  BOS  workload. 

Primary  mission  activity  data  were  collected  for  selected  bases 
in  TAC.  The  base-level  data  collected  included: 

•  Aircraft  inventories  by  M/D/S 

•  Flying  hours  by  M/D/S  and  organization 

•  Sorties  by  M/D/S  and  organization 

•  Manpower  by  program  element  and  organization 

The  data  sources  are  identified  in  Appendix  J. 

These  mission  activity  data  serve  three  purposes  in  the  analysis. 
First,  they  quantify  peacetime  mission  activity.  The  quantification  of 
peacetime  mission  measures  permits  the  development  of  relationships  with 
GEBOS  workload  indicators.  Also,  measurable  mission  activity  data,  such 
as  flying  hours  and  sorties,  can  be  associated  with  mission  capability 
measures  such  as  training  sortie  requirements. 
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For  the  prototype  mission  model,  relationships  were  identified 
between  the  mission  activity  measures  and  the  workload  indicators.  In¬ 
corporation  of  factors  relating  mission  activity  and  workload  indicators 
would  permit  the  computation  of  the  impact  of  mission  change  on  BOS. 

Two  preliminary  relationships  used  in  the  GEBOS-M  model  are; 

•  Mission  population  and  aircraft  authorizations  by  M/D/S, 

•  Flying  hours  and  supply  workload  indicators. 

These  preliminary  factors  supply  the  initial  link  between  BOS  workload 
and  mission  activity.  Other  factors  need  to  be  developed  for  GEBOS-M  to 
achieve  a  more  complete  expression  of  BOS-mission  relationships.  Addi¬ 
tional  research  into  vehicle  requirements  and  a  more  detailed  analysis 
of  supply  requirements  should  be  conducted.  Also,  mission  population 
changes  must  be  analyzed  as  to  their  military/civilian  proportions  and 
other  characteristics  that  could  affect  BOS  workload  requirements.  De¬ 
tailed  mission-specific  population  support  factors  can  replace  the  aggre¬ 
gate  factors  used  in  the  prototype  GEBOS-M  model  to  more  accurately 
reflect  BOS  requirements. 

A  preliminary  set  of  mission-BOS  factors  was  developed  for  the 
F-lllD  in  TAG.  These  factors  were: 

•  A  mission  population  change  of  50  spaces  per  aircraft 

•  1306  gallons  of  aviation  fuel  per  flying  hour 

•  33.43  supply  transactions  per  flying  hour 

•  10.45  item  records  per  flying  hour 

The  derivation  of  these  factors  is  shown  in  Appendix  J.  The  F-lllD  fac¬ 
tors  are  preliminary  estimates.  Supply  transactions  and  inventory  are 
based  on  command  average  factors,  rather  than  specific  F-lllD  data.  How¬ 
ever,  they  provide  reasonable  approximations  of  how  mission  activity 
affects  base  population  and  supply  workload. 
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4.3  PROTOTYPE  MISSION  MODEL 

The  prototype  mission  (GEBOS-M)  model  was  developed  by  extension 
of  the  GEBOS  workload  model  (addressed  in  Section  3.1.8)  where  the  user 
is  permitted  to  vary  mission  population  and  other  p’imary  capability 
changes . 

The  prototype  GEBOS-M  model  works  from  right  to  left  according  to 
the  paths  described  in  Figure  4.1.  The  prototype  model  receives  as  input 
mission  requirements  and  develops  BOS  workload  constraints  from  those 
mission  requirements.  From  this  point,  the  computation  is  performed  in 
the  same  fashion  as  the  previous  workload  model  to  derive  BOS  manpower 
changes  and  descriptive  workload  indicators. 

Figure  4.2  provides  an  example  of  the  protot3rpe  GEBOS-M  model  out¬ 
put.  After  the  user  selects  the  mission  change  option,  the  following 
three  parameters  are  supplied: 

•  Type  of  aircraft 

•  Number  of  aircraft 

•  Flying  hours 

Aircraft  type  1  represents  the  F-lllD.  The  user  has  decided  to 
add  18  F-lllDs  with  a  total  of  4320  flying  hours  (240  hours  per  air¬ 
craft)  . 

Once  the  mission  data  changes  have  been  entered,  the  model  computes 
manpower  and  workload  as  described  earlier  in  Section  3.1.8.  The  output/ 
workload  section  of  Figure  4.2  illustrates  how  workload  indicators  would 
change  for  this  mission  change.  Various  administration  indicators  such 
as  BOS  budget,  transactions  audited,  and  leave  and  pay  accounts  reflect 
changes  produced  by  the  base  population  change.  Other  indicators,  such 
as  detailed  supply  transactions  and  inventory  changes,  reflect  changes 
produced  by  flying  hours.  Certain  areas,  such  as  vehicle  indicators, 
equipment  transactions,  dormitory  space,  and  rations  served,  exhibited 


4-6 


1=1  iP:  FORCE  BASE  CPEPflTIMG  SUPPORT 
AGGREGATE  WORKLOAD  IWDICATOR  MODEL 


EWTER  COMMANDS  f 1=ATC«S-SAC.3=TRC) : 

■3 

'enter  change  option  1 1=MANP0WER«£=W0RKL0ADj3=NISSI0N  CAPABILirn: 


OITEP  AIRCRAFT  M/D/S  TYPE*  CHANGE  IN  NUMBER  OF  AIRCRAFT. 
AND  TOTAL  FLYING  HOUR  CHANGE: 

1  j  lS..i3£0 

ENTER  PRINT  OPTION  AS  FOLLOWS: 

1=DISPLAY  MILITAP/fVCIMILIAN  BREAKOUT 
£=DISPLAY  TOTAL  MANPOWER  ONLY 
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Figure  4.2.  Prototype  GEBOS-M  Example  for  TAG 
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Figure  4.2  (Continued) 


4-8 


BftCHELCR  HOUSING  INDICflTORS: 
SO  FT  DORM  SPfiCE 
DORM  3EIIS 

OTHER  PERSONNEL  SUPPORT: 
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Figure  4 . 2  (Continued) 
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no  changes.  Further  analysis  is  required  to  compute  the  necessary  fac¬ 
tors  in  these  areas.  One  additional  feature  of  the  prototype  GEBOS-M 
model  is  that  the  workload  indicator  display  has  been  expanded  to  por¬ 
tray  the  change  in  flying  hours  and  sorties  flown  by  aircraft  type. 

The  prototype  model  requires  little  modification  to  become  a  use¬ 
ful  programming- tool.  Once  other  types  of  aircraft  have  been  analyzed 
as  to  their  support  requirements,  manpower  planners  can  use  the  model  to 
estimate  BOS  requirements  for  force  structure  changes.  Rather  than 
relying  on  aggregate  command  BOS  programming  factors,  once  validated, 
the  model  will  compute  BOS  requirements  generated  by  changes  in  force 
structure  by  M/D/S  and  activity  rate. 

In  addition  to  providing  more  accurate  manpower  programming  capa¬ 
bility,  the  prototype  GEBOS-M  model  allows  BOS  requirements  to  be  stated 
in  terms  of  mission.  An  increase  in  BOS  manpower  can  be  identified  as 
being  required  to  support  specific  types  of  aircraft  and  flying  hour 
programs.  Furthermore,  the  mission  capability  measures  themselves  can 
be  extended  to  show  their  relationship  to  a  specific  wartime  role. 

Figure  4.1  also  illustrates  this  concept.  Aircraft  types  and  flying 
hour  programs  can  be  connected  to  designed  operational  capability  state¬ 
ments  for  wartime  readiness  and  sortie  generation  capability.  The  war¬ 
time  mission  capabilities  can  be  related  directly  to  the  Air  Force's 
achievement  of  its  wartime  mission.  Completion  of  this  link  will  greatly 
enhance  the  justification  of  BOS  requirements. 

4.4  GEBOS-M  CONCEPTUAL  APPROACH 

GRC  has  developed  the  following  conceptual  framework  for  the  full 
development  of  the  GEBOS-M  model.  The  concept  is  based  on  the  current 
linear  programming  structure  which  was  developed  fully  in  the  current 
GEBOS  model. 

The  prototype  GEBOS-M  model  illustrates  the  basic  approach  on  how 
peacetime  mission  changes  can  be  related  to  BOS  manpower  requirements. 
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However,  to  develop  the  full  potential  of  the  mission-BOS  concept, 
research  is  required  in  the  following  areas: 

•  Further  analysis  of  ways  peacetime  mission  activity  impacts 
BOS  workload. 

•  Development  of  a  methodology  for  relating  BOS  reductions  to 
a  variety  of  peacetime  mission  impacts. 

•  Exploration  of  the  relationship  of  peacetime  mission  require¬ 
ments  to  wartime  mission  capabilities  and  the  ability  to 
achieve  wartime  mission  objectives. 

The  first  goal  of  analyzing  the  ways  peacetime  mission  can  be 
related  to  BOS  reqxiirements  can  be  achieved  through  an  extension  of  the 
demonstration  or  prototype  GEBOS-M  model.  The  objective  fimction  used 
in  the  current  GEBOS  workload  model,  minimizing  manpower  requirements 
necessary  for  the  achievement  of  various  workload  levels  can  be  used 
for  this  purpose.  Additionally,  the  workload  constraints  can  be  altered 
to  reflect  peacetime  mission  capabilities  rather  than  aggregate  workload 
constraints . 

An  example  of  this  methodology  was  provided  by  the  prototype  GEBOS-M 
model.  Rather  than  deriving  fuel  consvimption  based  on  aggregate  correla¬ 
tions  between  retail  supply  operations  manpower  and  aggregate  supply 
transactional  data,  specific  relationships  were  derived  between  aircraft 
by  M/D/S  and  supply  requirements.  The  fuel  consvimption  constraint  in  the 
prototype  GEBOS-M  model  became; 

Aviation  Fuel  Consumption  »  45,291  +  1.306(F-111D  Flying  Hours) 

This  constraint  can  be  extended  to  all  aircraft  in  a  command  to  become: 

n 

Aviation  Fuel  Consumption  ■  b^  +  2  b^^FH^ 
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where 


b  Is  the  constant 
o 

n  is  the  number  of  M/D/S  aircraft  types  in  a  command 

bj^  is  the  fuel  consumption  rate  for  M/D/S  type  i 

FH^  is  the  number  of  flying  hours  for  M/D/S  type  i 

Similar  relationships  can  be  derived  between  other  BOS  workload 
Indicators  and  mission  capability  measures.  Each  M/D/S  aircraft  will 
have  a  variety  of  factors  to  describe  its  mission  mannower,  fuel  con¬ 
sumption,  supply  transactions,  vehicle  requirements,  and  other  support 
requirements  in  a  way  that  is  directly  compatible  with  the  design  of 
GEBOS.  Similar  relationships  can  be  established  for  missile  units. 

Extension  of  the  GEBOS-M  model  so  that  direct  mission  impacts  can 
be  derived  from  BOS  manpower  changes  requires  additional  methodological 
development.  The  mission/workload  factors  required  to  derive  the  BOS 
impact  of  mission  changes  are  necessary  for  this  phase  of  model  develop¬ 
ment,  but  not  sufficient  by  themselves  to  enable  the  selection  of  spe¬ 
cific  alternative  mission  capability  changes.  A  generalized  GEBOS-M 
model  of  BOS  impacts  on  peacetime  mission  capabilities  should  include: 

•  Establishment  of  a  priority  structure  among  different  units 
or  M/D/S  types  to  enable  the  model  to  determine  the  order  in 
which  mission  capabilities  should  be  increased  or  decreased. 

•  Analysis  of  the  relative  value  of  different  mission  activity 
levels  such  as  sortie  rates,  flying  hours,  or  readiness 
factors. 

•  Determination  of  the  relative  support  costs  of  different 
M/D/S  aircraft  and  activity  levels,  either  in  terms  of  man¬ 
power  requirements  or  workload  levels. 

•  Development  of  alternative  model  operating  modes,  such  as 
changing  the  manpower/workload  production  functions  as  a 
means  of  achieving  manpower  objectives. 
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In  a  connnand,  there  are  a  number  of  mission  reductions  that  would 
yield  the  same  manpower  reduction  in  BOS.  For  example,  TAG  could  reduce 
its  mission  by  X  number  of  F-15s  or  Y  number  of  F-4s  and  achieve  the  same 
support  reductions.  Any  further  development  of  mission  capability  impacts 
of  BOS  reductions  requires  a  weighting  structure  on  the  importance  of 
different  force  structure  elements  and  capabilities.  Such  a  system  might 
be  based  on  Air  Force  judgments  as  to  relative  mission  rankings,  such  as 
the  unit  priority  system;  alternatively,  users  could  modify  unit  priorities 
explicitly  for  specific  purposes. 

Analysis  is  also  required  to  determine  the  relative  sensitivity  of 
different  levels  of  mission  activity  in  relation  to  support  reductions. 

This  analysis  should  take  into  account  explicit  wartime  capability  require¬ 
ments  such  as  the  DOC  statements.  The  impact  of  reduced  flying  hours, 
for  example,  should  be  related  to  the  training  flight  requirements  neces¬ 
sary  to  maintain  various  degrees  of  mission  capability  as  defined  in  the 
DOC. 


The  BOS  savings  resulting  from  reductions  in  various  mission  ele¬ 
ments  can  be  derived  in  a  number  of  ways  from  existing  mission  data. 

Once  the  relationship  of  specific  mission  capability  measures  has  been 
completed,  these  mission  capabilities  can  be  evaluated  using  the  GEBOS-M 
model  in  the  mode  that  estimates  BOS  changes.  The  BOS  Impacts  produced 
from  the  model  would  correspond  to  the  types  of  manpower  and  workload 
impacts  produced  by  the  prototype  GEBOS-M  model.  The  user  can  employ 
the  manpower  or  workload  values  derived  from  running  the  model  to  selec¬ 
tively  adjust  unit  priorities  or  mission  capabilities  as  necessary. 

'The  final  development  necessary  to  enable  the  GEBOS-M  model  to 
estimate  manpower/workload  impacts  is  for  the  model  operation  to  include 
other  impact  options.  For  example.  Air  Force  manpower  managers  might 
severly  limit  other  support  activities  rather  than  reduce  flying  hours 
or  sorties.  Standards  of  living  could  be  reduced  or  the  workweek 
extended  rather  than  directing  the  impact  toward  primary  mission  capa¬ 
bilities.  These  considerations  can  be  taken  into  account  by  increasing 
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available  manhours  in  total  BOS,  or  reducing  selected  model  workload 
coefficients.  A  lOZ  increase  in  BOS  manhours  can  be  encompassed  by 
increasing  the  total  BOS  manpower  constraint  by  10%.  Productivity  in¬ 
creases  can  be  addressed  by  allowing  workload  coefficients  in  the  GEBOS-M 
production  equations  to  vary  over  specified  ranges  or  by  specified  per¬ 
centages.  BOS  reductions  can  be  designed  to  downgrade  mission  capabili¬ 
ties  from  fully  mission  capable  to  partially  mission  capable,  selectively 
reduce  sortie  generation  rates  and/or  sortie  length,  and  decrease  reac¬ 
tion  time.  Derivation  of  the  alternatives  for  inclusion  in  GEBOS-M 
would  include  analysis  of  official  mobilization  plans,  survey  of  Air 
Force  personnel  as  to  relative  importance  of  factors,  and/or  judgmental 
user  inputs. 

Once  model  capability  has  been  extended  so  that  the  BOS  changes  can 
be  related  to  peacetime  mission  capability,  the  impact  of  peacetime  mis¬ 
sion  capability  on  wartime  capabilities  and  objectives  can  be  derived. 

The  peacetime  training  requirements  and  capabilities  can  be  related  to 
wartime  missions.  For  example,  DOC  statements  can  be  used  to  convert 
loss  of  unit  capabilities  to  loss  of  unit  sortie  generation,  flying 
hours,  and  types  of  mission.  These  quantified  impacts  of  mission  capa¬ 
bilities  can  be  related  to  wartime  objectives  under  different  scenarios. 

The  specific  technical  approach  that  best  reflects  the  variety  of 
requirements  for  full  mission  capability  will  depend  on  both  additional 
research  findings  and  specific  user  requirements.  One  approach  would  be 
to  enhance  the  current  linear  programming  technique  in  GEBOS  with  addi¬ 
tional  features.  For  example,  unit  priorities  could  be  included  by  a 
module  that  specified  the  order  in  which  unit  capabilities  would  be 
decremented.  The  model  would  reduce  mission  capabilities  in  order  of 
the  priorities  until  various  manpower  and/or  workload  objectives  are 
achieved.  The  user  could  also  modify  priorities  or  objective  function 
weights  if  desired. 


4-14 


Similarly,  the  linear  programming  problem  could  be  modified  to 
include  integer  programming  or  goal  programming  tf.chniques.  For  example, 
it  is  only  reasonable  to  change  manpower,  M/D/S  aircraft,  or  sorties  by 
integer  units.  Also,  goal  programming  could  provide  a  technique  for  in¬ 
corporating  several  different  mission  objectives  in  the  objective  func¬ 
tion.  Rather  than  maximizing  the  mission  objective  function,  goal  pro¬ 
gramming  would  seek  to  come  as  close  as  possible  to  a  set  of  specified 
objectives. 

The  final  task  of  relating  peacetime  mission  capabilities  to  war¬ 
time  mission  capabilities  and  objectives  could  also  be  accomplished  in 
several  ways.  Wartime  capabilities  could  be  handled  either  as  the  objec¬ 
tive  function  of  an  optimization  model,  or  derived  from  peacetime  mission 
capabilities.  It  appears  preferable  at  this  time  to  make  the  transition 
from  peacetime  to  wartime  as  a  separate  phase  apart  from  the  basic  model 
computations.  Separation  of  the  extension  to  wartime  capabilities  would 
allow  users  to  separately  assess  the  mission  capability  reductions  as  to 
their  reasonableness,  and  obviate  security  problems  with  GEBOS-M  develop¬ 
ment. 
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SECTION  5 
RECOMMENDATIONS 


With  regard  to  its  research  on  BOS  manpower,  workload  indicators, 
and  mission  elements,  GRC  has  expanded  the  Air  Force's  knowledge  of  BOS 
relationships.  Specific  tools  and  methodologies  have  been  developed  that 
will  enable  the  Air  Staff  to  obtain  additional  useful  products  based  upon 
GRC's  research  effort.  There  are  two  areas  where  additional  effort  will 
enable  the  Air  Force  to  fully  utilize  the  current  findings  and  obtain  the 
maximum  benefit  made  possible  by  these  Innovative  tools.  These  recommen¬ 
dations  center  around  extension  of  GEBOS  to  the  entire  Air  Force,  includ¬ 
ing  model  validation,  and  further  development  of  mission-BOS  relationships. 

5.1  EXTENSION  OF  GEBOS  AIR  FORCE-WIDE 

The  GEBOS  model  has  been  made  fully  operational  for  ATC,  SAC,  and 
TAC.  The  reports  and  analyses  that  GEBOS  is  capable  of  producing  docu¬ 
ment  the  desirability  of  continuing  with  GEBOS  by  implementing  the  model 
Air  Force-wide.  Based  on  GRC's  research,  the  data  elements,  sources,  and 
data  reporting  requirements  for  Air  Force-wide  implementation  have  been 
identified. 

The  following  recommendations  are  made  for  completion  of  the  model 
within  the  framework  established  by  GRC: 

•  Additional  data  on  GRC-identified  descriptive  indicators 
should  be  collected.  AFMEA  currently  is  collecting  all 
aggregate  manpower  data  and  many  of  the  workload  indicators 
necessary  for  Air  Force-wide  .nodel  implementation.  However, 
the  data  collection  effort  should  be  augmented  with  addi¬ 
tional  descriptive  indicators  such  as  those  descrioed  in 
Appendix  A. 

•  Workload  indicators,  particularly  transactional  data,  should 
be  regularly  collected  and  updated.  Regular  quarterly  or 
monthly  collection  of  many  aggregate  indicators  will  eliminate 
biases  caused  by  using  only  1  month's  data  for  estimating 
workload. 
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•  Aggregate  manpower/workload  equations  should  be  developed 
annxaally.  Manpovrer /workload  relationships  can  change  con¬ 
siderably  from  year  to  year  as  productivity  changes. 

•  Multivariate  analysis  shotild  be  accomplished  to  establish 
workload  indicator  relationships  for  all  commands.  Such 
interrelationships  are  necessary  for  the  model  to  accurately 
portray  balanced  resource  changes.  Also,  development  of 
interrelationships  for  all  commands  will  provide  an  update 
of  (and  replace)  aggregate  BOS  planning  factors,  sines  the 
GEBOS  model  now  permits  production  of  BOS  requirements  as  a 

•  fxmetion  of  mission  population  changes. 

•  Model  development  should  be  extended  to  other  functional 
categories.  Collection  of  manpower  and  workload  data  on 
real  property  maintenance  and  medical  services  should  con¬ 
tinue.  Additional  analysis  should  be  performed  to  develop 
similar  equations  for  these  functional  categories. 

•  The  GEBOS  model  can  be  made  operational  either  on  an  Air 

Force  computer  or  a  commercial  time  sharing  system. 

Model  validation  will  become  an  increasingly  important  requirement 
once  GEBOS  has  been  implemented  Air  Force-wide.  At  that  point,  it  will 
be  necessary  to  compare  the  model's  manpower  and  workload  projections 
within  an  independent  external  source  of  estimation.  Such  validation 
efforts  will  assure  that  the  results  from  GEBOS  are  consistent  with 
other  Air  Force  manpower  estimating  procedures. 

Three  principal  validation  techniques  have  been  identified: 

•  Historical  validation 

•  Standards  validation 

•  Mission  change  validation 

Historical  validation  is  done  by  running  the  model  against  either 
manpower  or  workload  data.  Historical  validation,  as  discussed  in  Appen¬ 
dix  H,  indicates  that  regular  update  of  model  coefficients  is  necessary 
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as  productivity  changes  occur  from  year  to  year.  However,  historical 
validation  is  not  sufficient  to  satisfactorily  verify  model  coefficients. 

The  methodology  for  a  standards  application  was  set  forth  in  Appen¬ 
dix  I.  Basically,  workload  changes  produced  by  GEBOS  are  priced  out  in 
detail  by  work  center.  Total  functional  manpower  changes  in  the  model  are 
then  compared  to  aggregate  work  center  manpower  changes.  Any  model  dis¬ 
crepancies  can  then  be  investigated  and  reconciled. 

GRC  undertook  the  validation  of  the  retail  supply  operations  func¬ 
tional  category  for  SAC  and  found  the  results  very  encouraging.  The 
model  and  standards  estimates  of  manpower  changes  were  within  an  accep¬ 
table  range,  considering  the  various  approximations  and  assumptions  made. 

Standards  validation  can  be  undertaken  upon  completion  of  the  Air 
Force-wide  GEBOS  model.  However,  there  are  some  limitations  on  the  use¬ 
fulness  of  using  standards  for  extensive  Air  Force-wide  model  validation. 

First,  the  amount  of  data  required  for  complete  Air  Force-wide 
validation  through  standards  would  be  considerable.  One  command  required 
application  of  50  detailed  standards  to  price-out  one  functional  category. 
Complete  application  of  Air  Force  standards  for  all  bases  would  require 
many  more  standards  involving  many  additional  commands.  Considerable 
additional  workload  data  beyond  what  are  necessary  for  model  development 
would  have  to  be  collected  or  estimated.  Several  typical  bases  should 
be  priced  out  for  each  command  for  both  manpower  increments  and  decre¬ 
ments.  Such  an  Air  Force-wide  standards  price-out  would  require  exten¬ 
sive  data  collection,  data  processing,  and  computation. 

Another  limitation  on  the  applicability  of  work  center  standards 
validation  to  GEBOS  is  that  the  work  center  standards  do  not  describe 
mission  requirements.  In  order  for  GEBOS  validation  to  be  complete,  a 
determination  must  be  made  of  how  manpower  changes  will  occur  across  all 
functions  simultaneously.  This  is  accomplished  in  GEBOS  through  workload 
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interrelationship  factors.  Standards  do  not  address  workload  interrela¬ 
tionships.  Consequently,  standards  will  provide  no  guidance  as  to  how 
much  of  a  workload  change  would  be  required  for  supply  indicators  rela¬ 
tive  to  administration  indicators  for  any  aggregate  change  in  mission 
capability. 

For  these  reasons,  standards  are  of  limited  use  for  complete  GEBOS 
validation.  However,  standards  validation  can  prove  useful  to  price  out 
selected  functional  categories.  Such  selected  price  outs  could  be  desir¬ 
able  where  there  is  a  need  to  confirm  estimates  for  particular  workload 
coefficients  or  where  additional  insights  into  manpower/workload  rela¬ 
tionships  are  desired. 

The  recommended  validation  approach  is  to  withhold  GEBOS  validation 
until  the  relationships  between  mission  capabilities  and  BOS  workload 
indicators  have  been  completed.  Once  the  impact  of  specific  force  struc¬ 
ture  changes  can  be  estimated  through  GEBOS-M,  such  impacts  can  be  vali¬ 
dated  against  recent  historical  force  structure  changes.  Validation  of 
mission  relationships  would  be  more  efficient  in  terms  of  data  collection 
and  analysis  and  would  provide  more  complete  validation. 

5.2  DEVELOPMENT  OF  FULL  MISSION  RELATIONSHIP 

GRC  demonstrated  the  prototype  design  of  a  GEBOS  model  that  incor¬ 
porates  mission  relationships  in  November  1979.  It  would  be  useful  to 
the  Air  Force  to  pursue  additional  research  of  GEBOS  toward  three  goals: 

•  Full  development  of  the  relationships  between  mission  capa¬ 
bilities  and  BOS  workload. 

•  Development  of  a  method  for  estaolishing  mission  priorities 
so  that  BOS  reductions  can  be  allocated  across  different 
mission  areas. 

•  Extension  of  the  impact  of  mission  reductions  from  peacetime 
to  wartime  capabilities. 


5-4 


The  general  research  requirements  for  further  analysis  in  the 
mission  area  are  outlined  in  Section  4.4.  The  development  of  GEBOS-M 
to  achieve  these  three  goals  will  provide  AF/MPM  with  a  way  of  accurately 
programming  BOS  requirements  associated  with  force  mission  changes,  justi¬ 
fication  for  BOS  manpower  in  terms  of  mission  impacts,  and  a  general  tool 
and  methodology  for  analyzing  BOS/mission  alternatives. 
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APPENDIX  A 


DATA  COLLECTION 


The  primary  source  of  data  for  the  following  analyses  was  from 
AFMEA/MEUR.  Additionally,  21  other  workload  indicators  were  collected 
by  GRC  from  five  additional  sources.  The  FY78  manpower  and  workload 
indicators,  along  with  their  sources,  are  listed  in  Table  A.l. 

Some  of  the  sources  provided  data  that  were  the  same  or  similar 
to  data  from  other  sources.  For  example: 

•  V09  is  identical  to  V13. 

•  V22  is  the  same  as  V28,  excupt  for  being  from  a  different 
month . 

•  V23  is  the  same  as  V29,  except  for  being  from  a  different 
month. 

•  V24  is  a  subset  of  V30,  except  it  was  collected  during  a 
different  month. 

The  data  requests  to  AFMEA/MEUR;  AFAFC/RM;  AFDSC/LGSM;  and  SAC/ 
LGT,  TAC/LGT,  and  ATC/LGT  are  provided  in  Annex  1  to  this  appendix. 
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TABLE  A.l 

MANPOWER  AND  WORKLOAD  VARIABLES^ 


Variable 


Name 

Variable  Label 

Format 

Record 

Colisnns 

VOl 

Year 

F  2.0 

1 

2-3 

V02 

Command 

F  1.0 

1 

4-4 

V03 

Base 

F  6.0 

1 

6-11 

V04 

ADM-Administration  Manpower 

F  6.0 

1 

13-18 

VOS 

Total  Base  Officers 

F  6.0 

1 

20-25 

V06 

Total  Base  Airmen 

F  6.0 

1 

27-32 

VO  7 

Total  Base  Civilians 

F  6.0 

1 

34-39 

VOS 

Total  Contracts 

F  6.0 

1 

41-46 

V09 

Total  Travel  Transactions 

F  6.0 

1 

48-53 

VIO 

Transactions  Audited^ 

F  6.0 

1 

55-60 

Vll 

Total  Air  Force  Members^ 

F  6.0 

1 

62-67 

V12 

Civilian  Pay  Accounts” 

F  6.0 

1 

69-74 

V13 

Travel  Transactions  Processed^ 

F  6.0 

1 

76-81 

V14 

Commercial  Service  Transactions 
Process edb 

F  6.0 

1 

83-88 

VIS 

Materiel  Account  and  Finance 
Workload^ 

F  6.0 

1 

90-95 

V16 

BOS  Budget'^ 

F  6.0 

1 

97-102 

V17 

RSO-Retail  Supply  Operations 

F  6.0 

1 

104-109 

VIS 

Distillates 

F  6.0 

1 

111-116 

V19 

Residuals 

F  6.0 

1 

118-123 

V20 

MO-Gas 

F  6.0 

1 

125-130 

V21 

Aviation  Fuel 

F  6.0 

1 

132-137 

V22 

Supply  Transactions 

F  6.0 

1 

139-144 

V23 

Equipment  Transactions 

F  6.0 

1 

146-151 

V24 

Supply  Item  Records 

F  6.0 

1 

153-158 

V2S 

Total  Requisitions'^ 

F  6.0 

1 

160-165 

V26 

Total  Dollar  Value-Thousands'^ 

F  6.0 

1 

167-172 

V27 

Total  Receipts'^ 

F  6.0 

1 

174-179 

V2S 

Total  Supply  Transactions'^ 

F  6.0 

1 

181-186 

V29 

Total  Equipment  Transactions*^ 

F  6.0 

1 

188-193 
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TABLE  A.l  (Continued) 


Variable 


Name 

Variable  Label 

Format 

Record 

Columns 

V30 

Total  Item  Records^ 

F  6.0 

1 

195-200 

V31 

MIE-Equipment  Maintenance 

F  6.0 

1 

202-207 

V32 

Aircraft  Tractors 

F  6.0 

1 

209-214 

V33 

General  Purpose  Automobiles 

F  6.0 

1 

216-221 

V34 

All  PuiTJOse  Trucks 

F  6.0 

1 

223-228 

V3S 

Special  Handling  Equipment-Warehouses 

F  6.0 

1 

230-235 

V36 

Special  Handling  Equipment-Fire 
Fighting 

F  6.0 

1 

237-242 

V37 

Special  Handling  Equipment-Other 

F  6.0 

1 

244-249 

V38 

Total  Registered  Vehicles® 

F  6.0 

1 

251-256 

V39 

Total  Registered  and  Non-Registered 
Vehicles® 

F  6.0 

1 

258-263 

V40 

Total  Vehicle  Equivalents® 

F  6.0 

1 

265-270 

V41 

Total  Annual  Mileage-Millions® 

F  6.0 

1 

272-277 

V42 

OBS-Other  Base  Services 

F  6.0 

1 

279-284 

V43 

Total  Population  Supported 

F  6.0 

1 

286-291 

V44 

Total  Air  Traffic  Control  Operations^ 

F  6.0 

1 

293-298 

V4S 

BHO-Bachelor  Housing  OperatioriS: 

F  6.0 

1 

300-305 

V46 

Dorm  Beds 

F  6.0 

1 

307-312 

V47 

Square  Feet  of  Dorm  Space 

F  6.0 

1 

314-319 

V48 

Weighted  Rations  Served 

F  6.0 

1 

321-326 

V49 

MWR-Morale,  Welfare  and  Recreation 

F  6.0 

1 

328-333 

VSO 

c 

Student  Population 

F  6.0 

1 

335-340 

VSl 

OPS-Other  Personnel  Services 

F  6.0 

1 

3^2-347 

Computed  Variables 

XOl  Base  Population 

XOl  -  VOS  +  V06  +  V07 


X02  Base  Population  with  Contract  Man-Years 

X02  »  VOS  +  V06  +  V07  +  VOS 

X03  Ground  Fuel  Consumption 

X03  =•  VIS  +  V19  +  V20 

X04  Total  Vehicles 

X04  -  V32  +  V33  +  V34  +  V3S  +  V36  +  V37 
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TABLE  A.l  (Continued) 


Computed  Variables  (Continued) 

X05 

Military  Population 

X05  -  VOS  +  V06 

X06 

Travel  Transaction  Proportion 

X06  =  V09/V14 

X07 

Total  Transactions  Processed 

X07  =  V25  +  V27  +  V28  +  V29 

X08 

Average  Items  per  $1000  Inventory 
X08  «  V30/V26 

X09 

Service  Material  Transactions 

X09  »  V14  +  V15 

XIO 

Military  Vehicles 

XIO  =»  V32  +  V35  +  V36  +  V37 

BASE  1 

SAC  Missile  Bases 

INPUT  FORMAT  FIXED  (1X,F2.0,F1.0,49(1X,F6.0)) 

Unless  otherwise  indicated,  these  data  are  from  AFMEA  BOS  Manpower  and 
Workload  Data. 

^Source:  HAF-ACF(M)  7104,  Report  of  Accounting  and  Finance,  September 
1978. 

^Source;  DD-MRA&L-M(0T)  7765,  Domestic  Base  Factors  Report  for  FY1978. 

'^Source:  Special  Management  Data  Bank  Inquiry,  M-32  Monthly  Base  Supply 
Management  Report,  October  1978. 

^Source;  Special  Request  from  HQ  SAC/LGT,  HQ  TAC/LGT,  HQ  ATC/LGT,  as 
of  30  September  1978. 

^1411-DOT-QU,  Annual  Air  Traffic  Control  Operations  Report,  FY78. 
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AMEX  1 


LETTERS  TO  AFMEA/MEUR;  AFAFC/RM;  AFDSC/LGSM;  AND 
SAC/LGT,  TAC/LGT,  AND  ATC/LGT 


20330 


MPME  /Maj  St:sadman/19  Jul  73/71023/cn 

Creation  of  Tl  73  Data  Fila  for  3QS  Workload  Indicators 


AB1EA/HEU 

1.  This  correspondsnca  is  to  confinn  conversations  pn  the  subject  between 
AF/MPME,  AFriEA/MEUR,  and  General  Research  Corposation  (GRC)  personnel.  As 
part  of  the  validatdon  phase  of  follow-on  GRC  research  on  aggregate  EOS 
indicators*,  request  the  data  be  provided  for  SAC,  TAC,  and  ATC. 

*■  »  Th.  ' 

-  2.  Fonnat  Specifisatlons  have  been  previously  provided  to  you  by  SRC 

personnel.  To  ensure  tisiely^ progress  on  the  research,  the  data  must  be 
receiyed^^^  this  office  no  latter  than  27  Jul  79. 

3.  Questions  may  be  directed  to  Jiajoe  Sfeeadaan,  Autovon  227-1023. 

FOR  THE  CHIEF  OF  STAFF 


v/r.rTT:  izmim 

D  -:-'.  3.  “‘’n’i’/sls  Dhr 

Dir,  i:l:r.?3v;8r  ^  Gfgi 


Copy  to;  AF/MPtiPC 


/kjit: 


/l<z 


■  ronr>4  ry 

mpme  stybk  cy 
mpme  read  cy 
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Enclosure  1 


20320 


j  i  ^ 


-  St22dn-.en/5  Jul  79/slb/71C25 
Recuest  for  Infonnation  to  Support  Research  Project 


AFAFC/RK 

1.  This  office  is  responsible  for  several' research  and  analysis  projects, 
one  of  which  concerns  development  of  a  methodology  for  aggregate  BOS  output 
indicators.  A  key  point  of  the  research  is  the  Identification  of  base 
level  aggregate  workload  indicators, 

2.  Accordingly,  request  the  following  information  be  provided  for  FY  73, 
by  individual  bases  in  SAC,  TAC,  and  ATC. 

a.  Transactions  Audited  (1511) 

b.  AF  Member  Serviced  for  Pay  and  Leave  (1512) 

c.  Civilian  Pay  Accounts  Maintained  (1513) 

d.  Travel  Transactions  Processed  (1514) 

e.  Commercial  Services  Transactions  Processed  (1515) 

f.  Materiel  Transactions  Processed  (1516) 

3.  Your  support  is  appreciated.  Questions  may  be  directed  to  the  project 
officer,  Kaj  Steadman,  Autovon  22,  extension  71025,  733S6. 


MR.  These  data  are  necessary  to  conduct  validation  of  the  GRC  GESOS  model 
developed  under  an  AFOSR  contract. 


vflPME  COORD 
MPME  RF 
MPME  STYBK 


A-10 


Enclosure  2 


20330 


Steadnian/o  Jul  79/slb/71025 
Racuest  fcr  Infcrnation  to  Support  Rasaarch  Project 


AFDSC/L3SI 

1.  Tnis  office  is  responsible  for  several  research  and  analysis 'projects,  ‘ 
one  of  which  concerns  development  of  a  methodology  for  aggregate  output 
indicators  for  use  in  Air  Staff-level  manpower  management,  A  key  part  of 
the  research  is  the  identification  of  base  level  output  indicators  which 
can  be  used  in  this  aggresate  process. 


2.  Since  supply  support  at  base  level  affects  all  activities  and  therefore 
may  be  a  prime  source  for  these  indicators,  request  the  following  informa¬ 
tion  from  the  SBSS  M-32  report  be  provided  from  your  data  base,  on  a  • 
priority  basis,  for  FY  78  end  year  totals,  by  individual  COMUS  bases  in 
SAC,  TAG  and  ATC. 

a. 

b. 

c. 

3.  Your  support  is  appreciated,.  ■  Questions  should  be  directed  to  the 
project  officer.  Major  Steadman,  Autovon  22,  extensions  71025/73396. 

FOR  THE  CHIEF  OF’ STAFF  ...  -•  ■;  v-  '  ■  ■' 


Total  receipts.  .  ' 

Total  item  records. 

Total  number  of  requisitions. 


MR.  These  data' are  necessary,  to  conduct  validation  of  the  GRC  GEBOS  model 
developed  under  an  AFOSR- contract.'.’ 


Ofiioe  Symcci 

: Greds  &  ,  -  .  ■ 

— 


:3  ■ 


.:4 


Officers 


'*.1 


.  w 


'^PME  COORD 
MPME  RF 
MPME  STY3K 
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2C330 


“??■'.£ /Maj  Staadrnan/6  Jul  79/slb/71025 

Request  for  Information  to  Support  Research  Project 


HQ  SAC/LGT  KQ  TAC/LGT  HQ  ATC/IGT 

1.  This  office  Is  responsible  for  several  research  and  analysis  projects, 
one  of  which  concerns  development  o-**  a  methodology  for  aggregate  output 
Indicators.  A  key  point  of  the  research  is  the  Identification  of  base 
level  workload  indicators, 

2.  Accordingly,  request* the  following  information  be  provided  from  your 
CAFVIMS  data  base,  on  a  priority  basis,  for  FY  73  end  year  totals  by 
individual  bases  in  SAC,  TAC,  and  ATC. 

a.  Total  number  of  military  vehicles. 

b.  Total  number  of  vehicles  (includes  equivalents). 

c.  Total "vehicle  mileage  (miles  driven). 

3.  Your  support  is  appreciated.  Questions  may  be  directed  to  the  project 
officer,  Haj  Steadman,  Autovon  22,  extension  71025/733S6. 

'  FOR  THE  CHIEF  OF  STAFF  -  :  " 

■  ^  ■■■ 


MR.  These  data  are  necessary  to  conduct  validation  of  the  GRC 
developed  under  an  AFOSR.  contract. 


GEBOS  model 


Z^//J 


:4 


v-ilPME  COORD 
MPME  RF 
MPHE  STY8K 
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COMPARISON  OFJT77  AND  FY78  MANPOWER  AND  WORKLOAD 
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COMPARISON  OF  FY77  AND  FY78  MANPOWER  AND  WORKLOAD 


MANPOWER  ANALYSIS 

The  current  version  of  GEBOS  contains  seven  000  functional  categories 
dealing  with  base  operating  support  (BOS).  These  are: 

•  Administration  (AOM) 

•  Retail  Supply  Operations  (RSO) 

•  Maintenance  of  Installation  Equipment  (MIE) 

•  Other  Base  Services  (OBS) 

•  Morale,  Welfare  and  Recreation  (MWR) 

•  Other  Personnel  Support  (OPS) 

•  Bachelor  Housing  Operations  (BHO) 

Table  B.l  describes  the  Air  Force  functional  account  codes  which  comprise 
these  seven  functional  categories. 

Table  B.2  presents  the  manpower  distributions  In  each  functional  cate¬ 
gory  for  FY78.  The  major  functions  are  ADM,  RSO,  and  OBS  which  together 
comprise  nearly  70%  to  80%  of  the  manpower  In  each  of  the  three  commands. 

OPS  and  MIE  come  next,  while  MWR  and  BHO  contain  the  fewest  Individuals. 

Table  B.3  Illustrates  the  percentage  change  in  manpower  for  each 
functional  categoiTr  within  the  commands  from  1977  to  1978.  It  appears  that 
major  changes  have  taken  place  from  1977  to  1978,  particularly  in  TAG. 

Only  ATC  shows  an  overall  increase  in  manpower  (4.4%),  with  the  largest 
percentage  increases  occurring  in  ADM,  MIE,  and  BHO,  although  the  abso¬ 
lute  gains  in  the  latter  were  not  very  large.  Slight  manpower  declines 
are  observed  within  ATC  for  the  RSO  and  OBS  functions. 

Declines  occurred  in  all  SAC  functions,  the  greatest  decline  being 
In  ADM.  The  decline  overall  was  4.4%. 

Except  in  BHO,  all  TAG  functions  showed  large  overall  declines. 
Overall,  there  was  a  decrease  of  3,464  spaces,  or  15.5%.  The  greatest 
reduction  occurred  in  MIE,  43.4%.  Since  GRC  has  only  DOD  functional 
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TABLE  B.l 

AIR  FORCE  FUNCTIONAL  ACCOUNT  CODES  BY  DOD  FUNCTIONAL  CATEGORIES 

DOD  Functional  Category  FACs  Included 

30  -  Maintenance  Repair  44XX  (less:  4400,  4401,  4402,  4406,  4410, 

of  Real  Property  4425,  4426,  4427,  4461,  4463,  4466,  4467, 

4490,  4491,  4492,  4493,  4494) 

31  -  Minor  Construction  No  manpower  In  this  category 

32  -  Operation  of  4461,  4463,  4466,  4467,  4491 

Utilities  for  All  Real 

Property 

33  -  Other  Engineering  4400,  4401,  4402,  4406,  4410,  4425,  4426, 

Support  4427,  4490,  4492,  4493,  4494 

36  -  Administration  lOXX,  IIXX,  12XX,  13XX,  14XX,  15XX,  16XX, 

17XX,  18XX,  19XX 

37  -  Retail  Supply  125X,  41XX 

Operations 

38  -  Maintenance  of  2XXX,  424X 

Installation  Equipment 

39  -  Other  Base  30XX,  31XX,  32XX,  33XX,  34XX,  35XX,  36XX, 

Services  37XX,  38XX,  39XX,  40XX,  42XX,  43XX,  46XX, 

47XX,  48XX,  49XX,  5XXX,  6XXX,  7XXX  (less: 
424X,  462X,  4650,  4651,  466X,  467X,  468X) 

40  -  Bachelor  Housing  4650,  4651 

and  Furnishings 

41  -  Morale,  Welfare  45XX 

and  Recreation 

42  -  Other  Personnel  105X,  462X,  466X,  467X,  468X 

Support 


TABLE  B.2 

¥Y78  MANPOWER  DISTRIBUTIONS  FOR  EACH  DOD  FUNCTIONAL  CATEGORY  BY  COMMAND 


DOD  Functional 
Categories 

Command 

AIC 

Percent 

SAC 

Percent 

TAC 

Percent 

ADM 

4,607 

31.1 

7,049 

24.4 

5,180 

27.5 

RSO 

3,027 

20.4 

7,900 

27.4 

5,208 

27.7 

MIE 

652 

4.4 

2,179 

7.5 

1,236 

6.6 

OBS 

3,069 

20.7 

7,822 

27.1 

4,427 

23.6 

MWR 

542 

3.7 

903 

3.1 

625 

3.3 

BHO 

241 

1.6 

332 

1.1 

239 

1.3 

OPS 

2,678 

18.1 

2,720 

9.4 

1,875 

10.0 

Total 

14,816 

100.0 

28,905 

100.0 

18,791 

100.0 
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PERCENTAGE  CHANGES  IN  MANPOWER  FROM  FY77  TO  FY78  FOR  EACH  DOD  FUNCTIONAL  COMMAND  BY  CATEGORY 


J 


category  manpower  data,  it  is  not  known  at  this  time  why  the  declines 
were  so  large,  nor  is  it  known  what  specific  functions  were  affected. 

WORKLOAD  ANALYSIS 

Tables  B.4  through  B.6  present  comparisons  of  workload  indicators 
from  1977  to  1978  for  AIC,  SAC,  and  TAG,  respectively.  It  is  seen  that 
major  changes  occurred  in  many  indicators,  particularly  "total  population 
supported,"  "total  transactions,"  and  "supply  transactions,"  across  all 
three  commands.  Also,  it  is  observed  that  some  of  the  largest  percent¬ 
age  differences  occurred  for  workload  indicators  where  such  differences 
would  be  least  expected.  For  example,  in  ATC,  total  population  supported 
decreased  by  34%  from  1977  to  1978,  yet  the  total  nxamber  of  transactions 
processed  increased  by  more  than  26%.  In  addition,  the  number  of  dorm 
beds  and  available  dorm  space  increased  slightly,  results  which  would 
not  be  expected  with  a  decrease  in  population  supported. 

Conversely,  while  SAC  and  TAG  showed  increases  in  total  population 
supported,  total  transactions,  and  supply  transactions  from  1977  to  1978, 
dorm  beds  and  the  number  of  square  feet  of  dorm  space  decreased  slightly 
in  both  commands. 

There  are  several  possible  explanations  for  these  discrepancies. 

We  cannot  be  certain  that  the  collected  data  are  either  totally  accurate 
or  complete  for  both  years,  and  it  is  possible  that  at  least  some  of  the 
changes  reflect  errors  in  the  data.  Also,  reporting  practices  may  have 
changed  from  one  year  to  the  other,  affecting  the  comparability  of  the 
data. 


Certainly,  some  of  the  differences  stem  from  variations  in  the 
period  of  reporting  for  the  workload  indicators.  For  example,  the  popu¬ 
lation  indicators  represent  end  of  the  fiscal  year  values,  while  the 
supply  indicators  are  totals  for  only  a  1-month  period.  In  the  case  of 
aviation  fuel  consumption,  the  FY77  value  is  the  actual  1-month  total, 
while  the  FY78  figure  is  a  monthly  average  of  total  consumption  for  a 
4-month  period.  None  of  the  monthly  values  for  the  individual  workload 
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TABLE  B.4 

ATC  WORKLOAD  INDICATOR  CHANGES 


%  Difference 


Indicator  Name 

FY77  Value 

FY78  Value 

FY77-FY78 

Administration  Indicators: 

Travel  Transactions 

Processed 

76,295 

81,949 

7.41 

BOS  Budget 

472 

484 

2.54 

Transactions  Audited 

- 

- 

- 

Leave  and  Fay  Accounts 

- 

- 

- 

Civilian  Pay  Records 

- 

- 

- 

Material  and  Services 
Transactions 

- 

- 

- 

Population  Indicators; 

Tptal  Population  Supported 
(Including  Dependents) 

253,447 

167,001 

-34.10 

Base  Population 

64,437 

62,559 

-2.91 

EOS  Population 

14,187 

14,816 

4.43 

Military  Population 

42,836 

41,727 

-2.59 

Students 

36,584 

36,798 

-4.99 

Mission  Population 

50,250 

47,743 

-4.99 

Supply  Indicators; 

Total  Transactions 

1,011,220 

1,277,155 

26.30 

Supply  Transactions 

818,579 

1,062,509 

29.80 

Reqtiisitions 

43,654 

66,740 

24.39 

Equipment  Transactions 

74,797 

88,879 

18.83 

Receipts 

64,190 

59,027 

-8.04 

Total  Inventory  Item  Records 

394,925 

453,401 

14.81 

Supply  Item  Records 

(333,792)* 

384,068 

15.06 

Equipment  Item  Records 

61,133  . 

69,334 

13.41 

Aviation  Fuel  Consumption 

20,141 

15,134 

-24.87 

A 

Not  included  originally  in  the 

1977  data  base. 
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TABLE  B.4  (Continued) 


Indicator  Name 

IT77  Value 

FY78  Value 

%  Difference 
FY77-FY78 

Maintenance  of  Installation 

Equipment  Indicators: 

Total  Vehicles 

4,089 

3,472 

-15.09 

Military  Vehicles 

- 

1,080 

- 

Aircraft  Tractors 

- 

40 

- 

Special  Handling 

- 

1,040 

- 

Non-Military  Vehicles 

- 

2,392 

- 

General  Purpose  Automobiles 

- 

478 

- 

All  Purpose  Trucks 

- 

1,914 

- 

Bachelor  Housing  Indicators: 

Square  Feet  of  Dormitory  Space 

13,536 

13,554 

0.13 

Dormitory  Beds 

61,903 

62,114 

0.34 

Other  Personnel  Support 

Indicators : 

Weighted  Rations  Served 

.  847,460 

771,771 

-8.93 
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TABLE  B.5 

SAC  WORKLOAD  INDICATOR  CHANGES 


%  Difference 


Indicator  Name 

FY77  Value 

FY78  Value 

FY77-FY78 

Administration  Indicators: 

Travel  Transactions 

109,753 

106,779 

-2.71 

Processed 

BOS  Budget 

890 

882 

-0.90 

Transactions  Audited 

- 

610,702 

- 

Leave  and  Pay  Accounts 

- 

130,544 

- 

Civilian  Pay  Records 

- 

21,510 

- 

Material  and  Services 

- 

126,881 

- 

Transactions 

Populati  a  Indicators: 

Total  Population  Supported 

344,002 

412,551 

19.93 

(Including  Dependents) 

Base  Population 

132,803 

131,322 

-1.12 

BOS  Population 

30,225 

28,905 

-4.37 

Military  Population 

111,674 

111,643 

-0.03 

Mission  Population 

102,578 

102,417 

-0.16 

Supply  Indicators: 

Total  Transactions 

1,959,181 

2,842,420 

45.08 

Supply  Transactions 

1,447,490 

2,376,568 

64.19 

Requisitions 

140,200 

142,565 

1.69 

Equipment  Transactions 

220,092 

193,415 

-12.12 

Receipts 

151,399 

129,872 

-14.22 

Total  Inventory  Item  Records 

1,079,322 

1,084,387 

-0.47 

Supply  Item  Records 

(923,286)* 

921,863 

-0.15 

Equipment  Item  Records 

156,036 

162,524 

4.16 

Aviation  Fuel  Consunq)tlon 

76,682 

79,346 

3.47 

Maintenance  of  Installation 

Equipment  Indicators: 

Total  Mileage 

681 

880 

29.22 

Total  Vehicle  Equivalents 

— 

33,201 

— 

* 

Not  included  originally  in  the 

1977  data  base. 
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TABLE  B.5  (Continued) 


Indicator  Name 

FY??  Value 

FY78  Value 

%  Difference 
FY77-FY78 

Total  Vehicles 

15,084 

14,601 

-3.20 

Military  Vehicles 

- 

4,656 

- 

Aircraft  Tractors 

- 

321 

- 

Special  Handling 

- 

4,335 

- 

Non-Military  Vehicles 

- 

9,945 

- 

General  Purpose  Automobiles 

- 

1,221 

- 

All  Purpose  Trucks 

- 

8,724 

- 

Bachelor  Housing  Indicators: 

Square  Feet  of  Dormitory  Space 

10,719 

9,395 

-12.35 

Dormitory  Beds 

48,049 

41,837 

-12.93 

Other  Personnel  Support 

Indicators : 

Weighted  Rations  Seirved 

398,382 

456,186 

14.51 
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TABLE  B.6 

TAG  WORKLOAD  INDICATOR  CHANGES 


%  Difference 

Indicator  Name _ FY77  Value  FY78  Value  FY77--FY78 

Administration  Indicators : 


Travel  Transactions 

Processed 

88,527 

84,562 

-4.48 

BOS  Budget 

526 

570 

8.37 

Transactions  Audited 

- 

425,233 

- 

Leave  and  Pay  Accounts 

- 

99,647 

- 

Civilian  Pay  Records 

- 

14,978 

- 

Material  and  Services 
Transactions 

Population  Indicators: 

87,098 

Total  Population  Supported 
(Including  Dependents) 

256,085 

368,937 

44.09 

Base  Population 

95,635 

98,039 

2.51 

BOS  Population 

22,255 

18,791  . 

-15.57 

Military  Population 

82,202 

84,645 

2.97 

Mission  Population 

Supply  Indicators: 

73,380 

79,248 

8.00 

Total  Transactions 

2,496,977 

2,888,476 

15.68 

Supply  Transactions 

1,987,474 

2,396,100 

20.56 

Requisitions 

119,406 

152,659 

27.85 

Equipment  Transactions 

252,252 

220,525 

-12.58 

Receipts 

137,845 

119,192 

-13.53 

Total  Inventory  Item  Records 

901,803 

929,105 

3.03 

Supply  Item  Records 

(790,939)* 

812,221 

2.69 

Equipment  Item  Records 

110,864 

116,884 

5.43 

Aviation  Fuel  Consumption 

41,937 

45,291 

8.00 

* 

Not  included  originally  in  the 

Fy77  data  base. 
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TABLE  B.6  (Continued) 


Indicator  Name 

FY77  Value 

FY78  Value 

%  Difference 
FY77-FY78 

Maintenance  of  Installation 

Equipment  Indicators: 

Total  Vehicles 

11,434 

11,347 

-0.76 

Military  Vehicles 

- 

4,482 

- 

Aircraft  Tractors 

- 

404 

- 

Special  Handling 

- 

4,078 

- 

Non-Military  Vehicles 

- 

6,865 

- 

General  Purpose  Automobiles 

- 

736 

- 

All  Purpose  Trucks 

- 

6,129 

- 

Bachelor  Housing  Indicators: 

Square  Feet  of  Dormitory  Space 

7,373 

6,881 

-6.67 

Dormitory  Beds 

33,847 

32,138 

-5.05 

Other  Personnel  Support 

Indicators : 

Weighted  Rations  Served 

305,784 

344,877 

12.78 
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indicators  are  necessarily  obtained  for  the  same  month  during  each  fiscal 
year.  Thus,  there  remain  substantial  problems  of  both  comparability  and 
reliability  of  the  values  used  for  the  model.  Nonetheless,  these  values 
represent  the  best  that  were  available  at  the  time. 

Additional  discussion  on  data  variability  can  be  found  in  Appendix 
D,  Analysis  of  Workload  Interrelationships. 
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APPENDIX  C 


MANPOWER/WORKLOAD  CORRELATION  ANALYSIS 


Tables  C.l  through  C.7  list  the  candidate  workload  measures  that 
we-i^e  tested  for  each  of  the  seven  manpower  functional  groupings.  The 
workload  variables  tested  included  many  which  had  been  tested  previously 
and  which  had  shown  significant  correlations.  Some  variables  which  had 
been  tested  previously  and  had  not  shown  significant  correlations  were 
not  tested  this  time.  Instead,  other  variables  were  substituted  for 
testing  as  data  for  them  became  available. 

Tables  C.l  through  C.7  include  the  correlation  coefficients  between 
functional  manpower  and  the  candidate  workload  measures.  These  coeffi¬ 
cients  give  an  indication  of  which  workload  measures  are  most  closely 
related  to  aggregate  manpower  levels.  There  were  12  workload  indicators 
tested  for  administration,  12  for  retail  supply,  14  for  maintenance  of 
installation  equipment,  four  for  other  base  services,  two  for  morale, 
welfare  and  recreation,  three  for  other  personnel  support,  and  three 
for  bachelor  housing  operations.  The  following  paragraphs  summarize  the 
findings  for  each  of  the  functional  groupings. 

Administration  (ADM) .  Seven  population  variables  and  five  non¬ 
population  variables  were  tested  for  administration.  Only  one  variable, 
total  contract  manpower  for  SAC,  does  not  correlate  significantly  to 
administration  manpower.  However,  weak  correlations  for  this  workload 
variable  are  also  noted  for  the  other  two  commands.  Correlations  to  the 
administration  variable  are  strongest  for  base  population  with  contract 
man-years  in  ATC,  and  total  base  officers  in  both  SAC  and  TAC.  As  might 
be  expected,  total  base  population  explains  significant  manpower  varia¬ 
tions  across  all  three  commands. 

Retail  Supply  Operations  (RSO) .  Supply  transactions,  supply  item 
reports,  total  requisitions,  total  supply  transactions,  and  total  item 
records  appear  to  be  rather  good  estimators  of  retail  supply  manpower 
requirements.  On  the  other  hand,  ground  fuel  consumption,  equipment 
transactions,  and  total  equipment  transactions  are  poorer  estimators  of 
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TABLE  C.l 

MANPOWER/WOBKLOAD  CORBELATIONS  FOR  ADMINISTRATION  (ADM) 


Correlation  Coefficient 


Workload  Indicator 

ATC 

SAC 

TAC 

Total  Base  Officers 

.822 

.968 

.816 

Total  Base  Civilians 

.829 

.572 

.801 

Total  Contacts 

.635 

.236 

.552 

Total  Travel  Transactions 

.866 

.789 

.713 

Transactions  Audited 

.785 

.754 

.768 

Total  Air  Force  Members 

.696 

.921 

.702 

Service/Materiel  Transactions 

.898 

.597 

.699 

BOS  Budget 

.  .805 

.807 

.708 

Base  Population 

.908 

.959 

.753 

Base  Population  with  Contract  Man-Years 

.917 

.946 

.752 

Total  Base  Airmen 

.814 

.864 

.665 

Military  Population 

.857 

.909 

.711 

Civilian  Pay  Accounts 

.865 

.525 

.732 

57,  Significance  Level 

.532 

.388 

.468 
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TABLE  C.2 


MANPOWER/WOSKLOAD  CORRELATIONS  FOR 
RETAIL  SUPPLY  OPERATIONS  (RSO) 


Correlation  Coefficient 


Workload  Indicator 

ATC 

SAC 

Ground  Fuel  Consumption 

.485 

.212 

.335 

Aviation  Fuel 

.465 

.702 

.750 

Supply  Transactions 

.835 

.768 

.888 

Equipment  Transactions 

.452 

.386 

.541 

Supply  Item  Records 

.776 

.819 

.926 

Total  Requisitions 

.819 

.687 

.899 

Total  Dollar  Value 

.  .671 

-.031 

.590 

Total  Receipts 

.749 

.659 

.916 

Total  Supply  Transactions 

.796 

.647 

.951 

Total  Equipment  Transactions 

.411 

.349 

.529 

Total  Item  Records 

.766 

.749 

.929 

Base  Population 

.474 

.574 

.892 

5%  Significance  Level 

.532 

.388 

.497 
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TABLE  C.3 


H&NFOWER/WOBKLOAD  CORRELATIONS  FOR 
MAINTENANCE  OF  INSTALLATION  EQUIPMENT  (MIE) 


Correlation  Coefficient 


Workload  Indicator 

ATC 

SAC 

TAC 

Aircraft  Tractors 

.272 

.254 

.299 

General  Purpose  Automobiles 

.648 

.506 

.474 

All  Purpose  Trucks 

.772 

.829 

.366 

Special  Handling  Equipment-Warehouse 

.724 

.404 

.546 

Special  Handling  Equipment-Fire 

-.047 

.296 

.092 

Special  Handling  Equipment-Other 

.708 

.787 

.231 

Total  Registered  Vehicles 

— 

.837 

— 

Supply  Transactions 

.717 

.254 

.447 

Equipment  Transactions 

.747 

.514 

.580 

Base  Population 

.918 

.409 

.443 

Total  Vehicles 

.716 

.805 

.236 

Total  Registered  and  Non-Reglstered  Vehicles 

— 

.875 

— 

Total  Vehicle  Equivalents 

— 

.711 

— 

5%  Significance  Level 

.553 

.388 

.468 
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TABLE  C.4 


MANPOWER/MORKLOAD  CORRELATIONS  FOR 
OTHER  BASE  SERVICES  (OBS) 


Correlation  Coefficient 


Workload  Indicator 

ATC 

SAC 

TAC 

Total  Population  Supported 

.795 

.922 

.793 

Total  Air  Traffic  Control  Operations 

.303 

.110 

.172 

Base  Population 

.802 

.934 

.668 

Base  Population  with  Contract  Man-Years 

.835 

.918 

.676 

5%  Significance  Level 

.497 

.396 

.468 

TABLE  C.5 

MANPOWER/WORKLOAD  CORRELATIONS  FOR 
MORALE,  WELFARE  AND  RECREATION  (MWR) 

Correlation  Coefficient 

Workload  Indicator _ ATC _ SAC _ TAC 

Military  Population  .860  .879  .701 

Student  Population  .856  - 

5%  Significance  Level  .532  .388 
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TABLE  C.6 


MANPOWER/WORKLOAD  CORRELATIONS  FOR 
OTHER  PERSONNEL  SUPPORT  (OPS) 


Correlation  Coefficient 

Workload  Indicators 

ATC 

SAC 

TAC 

Total  Population  Supported 

.598 

.080 

.274 

Base  Population 

.737 

.301 

.666 

Weighted  Rations  Served 

.986 

.557 

.698 

Missile  Base  Factor  for  SAC 

— 

.896 

— 

Military  Population 

.777 

.394 

.670 

5%  Significance  Level 

.532 

.388 

.468 

TABLE  C.7 

MANPOWER/WORKLOAD  CORRELATIONS  FOR 

BACHELOR  HOUSING  OPERATIONS  (BHO) 

Correlation  Coefficient 

Workload  Indicators 

ATC 

SAC 

TAC 

Dormitory  Beds 

.648 

.361 

.437 

Sqtiare  Feet  of  Dormitory  Space 

.713 

.217 

.578 

Weighted  Rations  Served 

.581 

.110 

.549 

5Z  Significance  Level 

.532 

.388 

.468 
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retail  supply  manpower  requirements.  Interestingly,  while  the  total 
dollar  value  variable  indicates  significant  correlations  for  ATC  and 
TAG,  for  SAC  a  negative  correlation  is  indicated.  This  relationship 
may  be  caused  by  lack  of  stability  in  the  variable  for  SAC.  The  data 
analyzed  were  for  1  month  only,  which  may  be  too  short  a  time  period  to 
measure  such  items. 

Maintenance  of  Installation  Equipment  (MIE) .  The  correlation 
coefficients  which  have  been  calculated  for  the  three  commands  demon¬ 
strate  the  specialized  function  of  TAG.  Very  few  significant  correla¬ 
tions  are  observed  under  MIE  for  TAG,  probably  reflecting  the  aircraft 
intensive  nature  of  the  TAG  mission.  For  SAC,  vehicle  indicators  such 
as  total  registered  vehicles,  total  vehicles  (registered  and  non-regis- 
tered) ,  total  vehicle  equivalents,  and  total  annual  mileage,  proved  to 
be  the  most  significant  indicators. 

Other  Base  Services  (OBS) .  Significant  correlations  are  indicated 
for  all  categories  of  workload  indicators  except  for  total  air  traffic 
control  operations  for  all  three  commands.  It  should  be  noted,  however, 
that  the  correlation  coefficients  for  TAG,  even  for  those  workload  indi¬ 
cators  that  are  significant,  are  generally  less  than  the  corresponding 
values  for  ATC  and  SAC.  As  has  been  noted  previously,  population  vari¬ 
ables  are  generally  good  estimators  of  other  base  services  manpower. 

Morale,  Welfare  and  Recreation  (MWR) .  As  documented  in  previous 
GEBOS  reports,  population  variables,  particularly  military  population, 
continue  to  demonstrate  a  strong  relationship  to  the  MWR  manpower  function. 

Other  Personnel  Support  (OPS) .  Weighted  rations  served  continues 
to  show  the  strongest  correlations  across  all  commands  for  this  func¬ 
tional  grouping.  Base  population,  weighted  rations  served,  military 
population,  and  SAC  bases  with  missile  silos  also  show  strong  correla¬ 
tions  for  this  grouping. 
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Bachelor  Hotising  Operations  (BHO).  Dormitory  beds  and  square  feet 
of  dormitory  space  show  a  correlation  with  BKO  manpower  for  ATC  and  TAG, 
but  not  SAC.  The  poor  correlations  for  SAC  may  be  the  result  of  a  small 
number  of  manpower  spaces  per  base  (12.8)  and  a  low  coefficient  of  varia¬ 
tion  (Sy/Y) .  The  coefficient  of  variation  for  SAC  BHO  manpower  is  .326, 
less  than  half  the  value  for  either  TAG  (.682)  or  ATC  (.785). 
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APPENDIX  D 


MANPOWER/WORKLOAD  EQUATIONS 


MANPOWER/WORKLOAD  EQUATIONS 


This  appendix  describes  the  recreation  of  the  FY77  equations  for 
FY78  data  (where  possible) .  The  results  of  this  are  summarized  below 
for  each  function. 

ADMINISTRATION  (Table  D.l) 

The  base  population  and  travel  transactions  proportion  (i.e.,  travel 
transactions  to  service/material  transactions)  workload  indicators  were 
tested.  Base  population  changed  very  little  in  value  from  the  FY77  equa¬ 
tions,  remaining  highly  significant  in  all  three  of  the  FY78  equations. 

The  travel  transaction  proportion  indicator  showed  slightly  greater  sig¬ 
nificance  in  ATC  and  SAC,  but  ceased  to  be  significant  in  TAG.  However, 
the  magnitude  of  the  coefficients  declined  greatly  in  all  three  commands. 

RETAIL  SUPPLY  OPERATIONS  (Table  D.2) 

In  each  command,  total  transactions  processed  was  the  primary  work¬ 
load  indicator.  For  ATC,  the  collinearity  of  total  transactions  with 
item  ecords  resulted  in  a  significant  overall  regression,  but  low  sig¬ 
nificance  for  individual  coefficients. 

For  SAC,  the  significance  and  coefficients  declined  in  the  three 
2 

workload  indicators,  R  ,  and  both  of  the  t-statistics,  while  the  inter¬ 
cept  increased. 

The  equation  for  TAC  was  very  similar  to  the  previous  year,  show- 
2 

ing  a  large  R  ,  but  with  only  a  slight  decrease  in  the  intercept  and 
variable  support  coefficient. 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT  (Table  D.3) 

As  was  the  case  last  year,  insufficient  data  precluded  the  devel¬ 
opment  of  an  equation  for  ATC.  The  situation,  however,  was  different 
for  SAC  and  TAC.  Military  vehicles  and  mileage  proved  to  be  significant 
for  SAC,  with  increases  in  the  intercept  and  mileage  coefficients.  For 
TAC,  equipment  item  records  were  significant  again. 
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TABLE  D.l 

ADMINISTRATION  (ADM) 

GEBOS  FUNCTIONAL  CATEGORY  EQUATIONS 


RETAIL  SUPPLY  OPERATIONS  (RSO) 
GEBOS  FUNCTIONAL  CATEGORY  EQUATIONS 
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TABLE  D.3 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT  (MIE) 
GEBOS  FUNCTIONAL  CATEGORY  EQUATIONS 
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OTHER  BASE  SERVICES  (Table  D.4) 

The  total  population  supported  was  significant  in  all  three  com¬ 
mands;  however,  the  intercepts  increased  for  TAG. 

MORALE,  WELFARE  AND  RECREATION  (Table  D.5) 

Military  population,  including  student  population  for  ATC,  was 
highly  significant  again.  Variable  coefficients  all  remained  virtually 
the  same  except  for  a  noticeable  decline  in  TAG. 

OTHER  PERSONNEL  SUPPORT  (Table  D.6) 

The  equations  for  OPS  remained  essentially  the  same  as  the  previous 
year,  with  all  variables  retaining  their  significance. 

BACHELOR  HOUSING  OPERATIONS  (Table  D.7) 

Dormitory  beds  was  used  in  place  of  officers'  quarters  which  was 
not  available.  The  indicator  was  significant  for  ATC  and  TAG,  but  not 
SAC. 


Some  general  observations  on  the  FY78  recreation  of  the  FY77  man¬ 
power/workload  equations: 

2 

•  Nineteen  out  of  20  equations  had  R  statistics  significant 
at  the  5%  level. 

•  Twenty-six  out  of  31  workload  indicators  had  significant  t- 
statistics  at  the  5%  level. 

2 

•  Only  four  out  of  20  R  statistics  increased. 

•  Fourteen  out  of  31  workload  indicator  t-statistics  showed 
an  increase. 

•  Only  7  out  of  28  directly  comparable  workload  Indicators 
showed  a  coefficient  increase. 

•  Fifteen  out  of  20  equation  constants  increased. 

The  FY78  regression  equations  showed  a  continued  overall  explana¬ 
tory  significance,  but  declining  fit  when  compared  with  FY77.  This  may 
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TABLE  D.4 

OTHER  BASE  SERVICES  (DBS) 
GEBOS  FUNCTIONAL  CATEGORY  EQUATIONS 
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MORALE,  WELFARE  AND  RECREATION  (MWR) 
GEBOS  FUNCTIONAL  CATEGORY  EQUATIONS 
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TABLE  D.6 

OTHER  PERSONNEL  SUPPORT  (OPS) 
GEBOS  FUNCTIONAL  CATEGORY  EQUATIONS 
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TABLE  D.7 

BACHELOR  HOUSING  OPERATIONS  (BHO) 
GEBOS  FUNCTIONAL  CATEGORY  EQUATIONS 
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be  due  to  selection  bias,  since  variables  that  predicted  the  best  In 
FY77  may  not  necessarily  be  the  best  In  FY78.  Marginal  productivity 
appeared  to  be  on  the  Increase  since  most  workload  coefficients  experi¬ 
enced  declining  values. 

Tables  D.8  through  D.IO  list  the  manpower/workload  equations 
developed  for  FY78.  The  number  and  types  of  workload  Indicators  selected 
are  generally  similar  to  the  FY77  Indicators.  The  eqtmtlons  are  listed 
here  In  their  single  base  form.  To  convert  the  equations  to  command 
estimating  equations,  the  single  base  Intercept  Is  adjusted  to  command 
figure.  This  was  done  by  entering  the  command  total  workload  (X)  and 
total  manpower  (Y)  Into  the  equation,  solving  for  the  equation  and  solv¬ 
ing  for  the  command  fixed  functional  manpower  (Y  -  bX) .  This  figure 
was  usually  the  single  base  Intercept  times  the  number  of  bases,  but 
could  vary  somewhat  If  data  were  missing  for  certain  bases. 

The  regression  Intercepts  provide  an  estimate  of  the  base  opening 
costs  by  function  that  can  be  compared  to  the  base  opening  package 
planning  factor.  Table  D.ll  lists  the  functional  regression  Intercepts 
for  the  three  commands. 

The  total  fixed  manpower  figures  for  SAC  and  TAC  are  reasonably  . 
close  to  the  436  planning  factor.  The  ATC  figure  Is  considerably  less, 
but  the  planning  factor  was  based  on  a  combat  base  rather  than  a  train¬ 
ing  base.  While  the  regression  Intercept  Is  outside  the  statistical 
range  of  observation.  It  may  be  preferable  to  use  Information  derived 
from  It  In  modifying  the  planning  factor. 

Table  D.12  presents  regressions  that  were  used  to  derive  addi¬ 
tional  workload  Indicators.  The  regressions  were  both  manpower  workload 
relationships  and  workload  Interrelationships.  The  selection  of  the  form 
for  a  particular  workload  Indicator  Is  somewhat  arbitrary  since  two  re¬ 
gressions  usually  are  possible  that  relate  additional  descriptive  Indi¬ 
cators  to  either  manpower  or  workload  Indicators  used  In  the  model. 
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TABLE  D.8 

ATC  MANPOWER/WOBKLOAD  EQUATIONS 


ADM  *  78.9  +  .0338 (Base  Population)  +  .0170 (Travel  Transactions) 
t  statistic  (5.43)  (4.17) 

»  .932 

RSO  »  32.9  +  .00242 (Supply  Transactions) 
t  statistic  (4.55) 

»  .633 

MIE  -  5.1  +  .170 (Total  Vehicles) 
t  statistic  (2.41) 

R^  -  .327 

OBS  »  89.2  +  .0139 (Total  Population  Supported) 
t  statistic  (8.25) 

R^  -  .850 

MWR  »  16.7  +  .0053 (Military  Population)  +  .0023 (Students) 
t  statistic  (2.97)  (2.89) 

R^  »  .852 

OPS  ■  -6.0  +  .0046 (Total  Population  Supported)  +  .0026(^®^®^g^^^*'^°^®) 

t  statistic  (3.05)  (22.1) 

R^  »  .986 

BHO  “  11.0  +  .0108 (Square  Feet  of  Dormitory  Space) 
t  statistic  (4.82) 

R^  -  .659 
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TABLE  D.9 

SAC  MANPOWER/WORKLOAD  EQUATIONS 


ADM  “  56.4  +  .0347(3ase  Poptilation)  +  .00959 (Travel  Transactions) 


t  statistic  (13.1) 
R^  -  .957 


(4.40) 


RSO  -  172.0  +  .00297(Supply  Item  Records)  +  •  00936 


t  statistic  (6.14) 
R^  -  .796 


(3.98) 


MIE  «  5.6  +  .270 (Military  Vehicles)  +  .8614 (Total  Vehicle  Mileage) 


t  statistic  (4.21) 
R^  -  .720 


(4.39) 


OBS  ■  99.3  +  .0121 (Total  Population  Supported) 
t  statistic  (11.4) 

R^  -  .850 


MMR  »  21.6  +  .0031 (Military  Population) 
t  statistic  (8.90) 

R^  -  .785 

Missile  Total  Weighted 

OPS  *  48.1  +  80. 3(  Base  )  +  .0010 (Population)  +  .0020(Rations  ) 

t  statistic  (2.71) 

-  .892 

<;  V  t-  f  Missile 

BHO  -  10.9  +  . 00465 )  -  2.24(  Base  )  +  17.9 (Andersen) 


t  statistic  (1.25) 
R^  »  .712 


Dormitory  Space 


(2.01) 


Factor 


(6.52) 


Specification  Used; 

BHO  »  10.9  +  .0052 (Square  Feet  of  Dormitory  Space) 
t  statistic  (1.71) 

R^  -  .203 
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TABLE  D.IO 

TAG  MANPOWER/WORKLOAD  EQUATIONS 


ADM  ■  25.8  +  .0380 (Base  Population)  +  .01015 (Travel  Transactions) 
t  statistic  (2.71)  (1.29) 

R^  =»  .680 


RSO  »  124.0  +  .00125 (Total  Transactions  Processed) 
t  statistic  (10.2) 

R^  »  .881 

MIE  .  35.4  +  .8078(“'"=«5)  +  +  51.9(HolloMm) 

t  statistic  (2.19)  (1.48)  (3.66) 

+  42. 7 (Howard)  +  46.0 (George) 

(3.86)  (3.64) 

R^  -  .767 

OBS  »  161.5  +  .0045 (Total  Population  Supported) 
t  statistic  (4.69) 

R^  -  6.29 


MWR  »  27.3  +  .0016 (Military  Population) 
t  statistic  (3.80) 

R^  -  .491 


OPS  »  29.6  +  .0015( 
t  statistic  (3.21) 
R^  -  .706 


Total  Population 
Supported 


)  +  .0022( 
(3.49) 


Weighted 
Rations  Served 


) 


BHO  »  1.9  +  .0298  (Square  Feet  of  DortnitoiTr  Space) 
t  statistic  (2.74) 

R^  =•  .334 
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TABLE  D.ll 

FIXED  BASE  MANPOWER  BY  FUNCTION 


Function 

Command 

ATC 

SAC 

TAC 

Adiolnlstration 

78.9 

56.4 

25.8 

Retail  Supply  Operations 

32.9 

172.0 

124.0 

Maintenance  of  Installation  Equipment 

5.1 

5.6 

35.4 

Other  Base  Services 

89.2 

99.3 

161.5 

Morale,  Welfare  and  Recreation 

16.7 

21.6 

27.3 

Other  Personnel  Support 

0.0 

48.1 

29.6 

Bachelor  Housing  Operations 

11.0 

10.9 

1.9 

Total 

233.8 

413.9 

405.5 
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TABLE  D.12 

DESCRIPTIVE  INDICATOR  REGRESSIONS 


Equation 

ATC 

ADM  -  23.5  +  .885 (BOS  Budget) 

ADM  »  47.0  +  .011 (Transactions  Audited) 

ADM  =  111.7  +  .0293 (Materiel  and  Services  Transactions) 

RSO  a  46.7  +  .0050 (Total  Item  Records) 

Aviation  Fuel  Constimption  *  949.9  +  3. 623 (RSO) 

-  1463. 8 (Non-Pilot  Training  Base) 

BHO  a  11.7  +  .0024 (Dormitory  Beds) 

SAC 

BOS  Budget  a  184.5  +  .0305 (Base  Population) 

ADM  a  57.3  +  . 0090 (Transactions  Audited) 

ADM  a  130.2  +  . 0247 (Materiel  and  Services  Transactions) 

Total  Supply  Transactions  =  -6340  +  2. 883 (Total  Item  Records) 
Dormitory  Beds  ■  206.7  +  3. 881 (Square  Feet  of  Dormitory  Space) 

TAC 

ADM  a  -39.32  +  .980 (BOS  Budget) 

ADM  a  -78.0  +  .015 (Transactions  Audited) 

ADM  a  30.1  +  .0532 (Materiel  and  Services  Transactions) 

RSO  a  126.1  +  .0040 (Total  Item  Records) 

RSO  a  234.9  +  .032 (Aviation  Fuel  Consumption) 

Dormitory  Beds  a  -30.6  +  4. 75 (Square  Feet  of  Dormitory  Space) 


.648 

.616 

.806 

.587 

.725 

.624 

.704 

.568 

.356 

.838 

.831 

.502 

.590 

.452 

.863 

.562 

.958 


D-17 


The  regression  equations  listed  here  undergo  two  transformations 
prior  to  their  use  in  the  model.  First,  the  intercepts  are  adjusted,  as 
was  the  case  in  the  manpower /workload  equations,  to  reflect  command  total 
manpower.  Secondly,  the  equations  are  restated  so  that  each  descriptive 
Indicator  can  be  computed  directly  as  a  linear  combination  of  an  existing 
model  output.  For  example,  the  regression  for  ATC  that  shows  administra¬ 
tion  manpower  as  related  to  BOS  budget  is  transformed  into  a  relationship 
where  BOS  budget  can  be  derived  from  a  given  level  of  administration 
manpower. 

Additional  descriptive  indicators  are  computed  as  proportions  of 
other  primary  Indicators.  For  example,  civilian  pay  records  and  leave 
and  pay  accounts  were  computed  as  proportions  of  total  base  population. 
Similarly,  aggregate  supply  transactions  and  vehicle  workload  are  broken 
down  into  detailed  indicators  based  on  FY78  proportions. 
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APPENDIX  E 


ANALYSIS  OF  WORKLOAD  INTERRELATIONSHIPS 


ANALYSIS  OF  WORKLOAD  INTERRELATIONSHIPS 


As  a  basis  for  further  analysis,  one  of  the  first  tasks  performed 
in  the  development  of  the  model  was  a  determination  of  the  variables 
for  which  there  were  relatively  high  correlation  coefficients  with  other 
variables  in  the  file.  Using  all  of  the  relevant  variables  in  the  file, 
a  correlation  matrix  was  developed  for  each  command.  Table  E.l  presents 
listings  of  the  correlation  coefficients,  greater  than  or  equal  to  .7, 
obtained  for  a  series  of  dependent  variables  by  each  of  the  three  commands. 

As  described  in  Appendix  B,  the  supply  indicators  represent  monthly 
rather  than  yearly  values.  Included  in  the  file  were  actually  two  vari¬ 
ables  for  each  of  three  supply  indicators  (supply  transactions,  equipment 
transactions,  and  supply  item  records).  The  first  set  of  variables  (V22, 
V23,  and  V24)  for  the  three  indicators  were  provided  by  AFMEA  for  the 
month  of  September  1978.  The  second  set  (V28,  V29,  and  V30)  corresponding, 
respectively,  to  the  first  set  were  from  data  collected  from  other  Air 
Force  agencies  in  order  to  supplement  and  enhance  the  AFMEA  data.  These 
were  obtained  in  October  1978  (see  Appendix  A).  In  general,  it  was  this 
latter  set  of  variables  that  was  used  in  the  computation  of  the  workload 
equations.  The  reason  for  this  is  because  the  second  set  of  variables 
was  compatible  with  additional  supply  indicator  variables  collected  by 
GRC.  This  permitted  additional  analysis  of  supply  interrelationships. 

In  general,  the  supply  transaction  data  for  September  and  October 
were  highly  correlated.  However,  equipment  transaction  data  fluctuated 
considrably,  particularly  for  SAC  and  TAG.  The  correlation  differences 
point  out  that  the  supply  data,  particularly  the  transaction  data,  are 
subject  to  short-term  fluctuations  in  activity  level. 

Additional  monthly  variability  was  found  in  accounting  and  finance 
transactional  data.  Table  E.2  provides  the  coefficients  of  variation 
(S  /X)  for  five  accounting  and  finance  indicators. 
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WORKLOAD  CORRELATION  COEFFICIENTS  <  .7,  BY  COMMAND 
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Predictor  Variables  and  Correlation  Coefficients 
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X05  Military  Population  .766  V27  Total  Receipts  .873 

V28  Total  Supply  Transactions  .884 
V30  Total  Item  Records  .864 
V33  General  Purpose  Automobiles  .926 
XOS  Military  Population  .920 
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Predictor  Variables  and  Correlation  Coefficients 
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TABLE  E.2 

ACCOUNTING  AND  FINANCE  MONTHLY  COEFFICIENTS  OF  VARIATION  (S  /X) 

X 


Indicator 

ATC 

SAC 

TAC 

Transactions  Audited 

10.18% 

8.57% 

11, 

.78% 

Members  Serviced  for  Leave 

4.19% 

0.54% 

3, 

,62% 

and  Pay 

Civilian  Pay  Accounts 

2.37% 

4.66% 

1, 

.08% 

Travel  Transactions 

10.94% 

9.63% 

15, 

.20% 

Commercial  Services  Transactions 

14.89% 

9.46% 

12, 

.44% 
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Two  findings  were  made  from  the  coefficient  of  variation  analysis. 
First,  the  indicators  most  directly  related  to  population  figures,  members 
serviced  for  leave  and  pay,  and  civilian  pay  accounts  were  the  most  stable 
over  FY78.  Both  of  these  indicators  had  monthly  fluctuations  under  5%. 

The  transactional  data  (audits,  travel,  and  commercial  services)  experi¬ 
enced  monthly  variability  in  the  10%  to  15%  range  for  all  three  commands. 
Therefore,  development  of  workload  factors  based  on  transactional  data 
should  use  annualized  data. 

Several  data  sets  suffer  from  the  same  basic  deficiency,  namely 
that  they  represent  monthly  totals  rather  than  yearly  totals.  Despite 
our  best  efforts  to  obtain  yearly  totals  for  these  indicators,  the 
requested  data  are  simply  not  maintained  in  such  a  way  as  to  provide  a 
yearly  total.  It  would  be  helpful  in  any  effort  of  this  nature  if  yearly 
totals  for  these  and  other  workload  indicators  were  available  in  a  cen¬ 
tralized  location.  Although  this  would  be  a  sizable  project  to  under¬ 
take,  there  is  a  definite  need  for  long-term  data  of  this  kind, 

DERIVATION  OF  WORKLOAD  EQUATIONS 

Table  E.3  presents  for  each  command  a  listing  of  the  workload 

2 

equations  and  associated  coefficients  of  determination  (r  )  which  are 
used  in  the  model.  The  derivation  of  these  equations  was  the  result  of 
extensive  bivariate  and  multivariate  regression  analyses  performed  with 
the  Statistical  Package  for  the  Social  Sciences  (SPSS).  The  equations 
used  in  the  model  were  chosen  on  the  basis  of  their  yielding  both  a 
"best  fit"  and  of  having  suitable  high  r  values. 

Although  most  of  the  equations  as  presented  are  relatively  straight¬ 
forward,  several  notes  on  some  of  the  equations  are  in  order.  In  each 
command,  tne  regression  equations  dealing  with  total  population  supported 
(V43)  and  military  population  (X05)  with  base  population  (XOl) ,  as  well 
as  square  feet  of  dormitoxTT  space  (V43)  with  military  population  in  ATC, 
were  converted  into  a  form  that  yielded  a  zero  intercept.  This  was  done 
to  avoid  the  logical  difficulties  of  having  equations  in  the  model  that 
would  allow  there  to  be,  for  instance,  a  military  population  at  the  base 
but  no  base  population. 
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TABLE  E.3 

MODEL  WORKLOAD  EQUATIONS 


ATC 

1.  V43  -  109.8  +  2.734(X01) 

Form  Used:  V43  -  2.67(X01) 

V43  *  Total  Population  Supported 
XOl  »  Base  Population 

2.  X05  -  434.1  +  .5517 (XOl)  r^ 

Form  Used:  X05  »  .667 (XOl) 

X05  »  Military  Population 
XOl  a  Base  Population 

3.  X04  -  73.71  +  .0713 (X05)  r^ 

X04  =»  Total  Vehicles 
X05  s*  Military  Population 

4.  V09  -  392.3  +  .4605(743)  r^ 

V09  »  Total  Travel  Transactions 

V43  »  Total  Population  Supported 

5.  X05  »  -828.4  +  .6040(V47)  Regression  r^ 

Form  Used:  V47  »  .3248(X05) 

X05  ■  Military  Population 
V47  »  Square  Feet  of  Dormitory  Space 
=  32,784  +  15.36(X05)  r^ 

V28  ■  Total  Supply  Transactions 
X05  ■  Military  Population 

-  .8259  +  .05307(748)  r^ 

750  »  Student  Population 
748  =  Weighted  Rations  Served 
»  -1401  +  49.79(747)  r^ 

748  *  Weighted  Rations  Served 
747  *  Square  Feet  of  Dormitory  Space 


6.  728 


7.  750 


8.  748 


=  .949 


=  .898 


=  .617 


=  .569 


=  .621 


»  .585 


=*  .948 


=  .979 
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TABLE  E.3  (Continued) 


SAC 

1.  V43  -  3347  +  2.59(X01)  -  .746 

Form  Used:  V43  =  3.14(X01) 

V43  =  Total  Population  Supported 
XOl  =»  Base  Population 

2.  X05  =  -35.15  +  .8573(X01)  r^  =  .935 

Form  Used:  X05  »  .850 (XOl) 

X05  =  Military  Population 
XOl  *  Base  Population 

3.  V48  =  11,848  +  1.128(X01)  r^  =  .383 

V48  =  Weighted  Rations  Served 
XOl  =*  Base  Population 

4.  V09  =  -827.7  +  .3034(743)  r^  »  .557 

V09  =  Total  Travel  Transactions 
V43  *  Total  Population  Supported 

5.  XOl  =  551.2  +  .158(724)  r^  »  .551 

Transformed  to:  724  =  -3488.8  +  6. 329 (XOl) 

XOl  “  Base  Population 
724  ■  Supply  Item  Records 

6.  741  =  -12.5  +  .1193(X10)  r^  =•  .205 

I 

741  »  Total  Mileage 
XIO  »  Military  7ehicles 

7a.  721  =•  -120.8  +  .08948(724)  r^  -  .191 

721  »  Aviation  Fuel 
724  »  Supply  Item  Records 
(Used  in  Model) 

7b.  721  -  470.57  +  5779. 37(D^)  +  .07369(724)  x'  -  .584 

-  1103. 18 (BASE  1) 

»  Castle  AFB  Factor 
721  »  Aviation  Fuel 
724  *  Supply  Item  Records 
BASE  1  »  Missile  Base  Factor 
(Best  Statistical  Fit) 
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TABLE  E.3  (Continued) 


8. 


9. 


1. 


2. 


3. 


4. 


5a. 


5b. 


6. 


V33  =  . 00503 (X05)  +25.36 

V33  »  General  Purpose  Automobiles 
X05  =  Military  Population 
XIO  -  3.813(V33) 

XIO  =  Military  Vehicles 
Eq.  8  +  Eq.  9  Yields: 

XIO  =  .01918(X05)  +  96.59 
(Used  in  Model) 

TAG 

V43  =•  -4153.6  +  4.67(X01) 

Form  Used:  V43  »  3.7637(X01) 

V43  *  Total  Population  Supported 
XOl  *  Base  Population 
X05  -  184.98  +  .8298 (XOl) 

Form  Used:  X05  »  .86338 (XOl) 

X05  »  Military  Population 
XOl  ■  Base  Population 
V09  =•  -6.366  +  .2123(V43) 

V09  ■  Total  Travel  Transactions 
V43  =•  Total  Population  Supported 
X07  =  58,086  +  18. 98 (XOl) 

X07  *  Total  Transactions  Processed 
XOl  »  Base  Population 
V23  -  2305  +  2.50284(V27) 

V27  -  1806  +  .88414 (XOl) 

Eq.  5a  +  Eq,  5b  Yields: 

V23  =•  6825  +  2. 2129  (XOl) 

V23  ■  Supply  Transactions 
V27  »  Total  Receipts 
XOl  ■  Base  Population 
V32  »  4.37  +  . 00384 (X05) 

V32  »  Aircraft  Tractors 
X05  »  Base  Population 


r^  -  .456 
r^  -  .244 


r^  =*  .616 


r^  =  .992 


r^  =  .572 


r^  =  .736 


r^  »  .373 
r^  »  .690 


2 

r 


.512 


E-18 


TABLE  E.3  (Continued) 


7.  V47  =  85.64  +  .0631(X05)  =.  ,403 

V47  =*  Square  Feet  of  Dormitory  Space 
X05  =  Military  Population 

8.  V48  »  5306.5  +  36.239(V47)  r^  =  .554 

V48  “  Weighted  Rations  Served 

V47  =*  Square  Feet  of  Dormitory  Space 
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On  some  occasions,  when  the  derivation  of  one  equation  produced  an 

2 

r  value  that  was  too  low,  two  equations  were  used  to  derive  the  model 
equation.  This  was  done  for  equations  8  and  9  in  SAC,  relating  military 
vehicles  (XIO)  to  military  population  (X05)  through  general  purpose  auto¬ 
mobiles  (V33) ,  and  for  equations  5a  and  5b  in  TAC,  relating  supply 
transactions  (V23)  with  base  population  (XOl)  through  total  receipts 
(V27) .  In  this  latter  case,  it  should  be  noted  that  the  interrelation¬ 
ship  should  have  been  established  between  total  supply  transactions  (V29) 
and  XOl  rather  than  between  V23  and  XOl.  However,  the  equation  as  used 
provides  a  very  close  approximation  to  the  "true"  interrelationship. 

Finally,  although  a  regression  of  V21  with  V24  and  two  dummy  vari- 

2 

ables  provided  a  better  r  value,  the  bivariate  relationship  between  V21 
and  V24  alone  was  used  in  the  model. 
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APPENDIX  F 


GEBOS  SYSTEM  DOCUMENTATION 


GEBOo  SYSTEM  DIAGRAM 

Figure  F.l  presents  a  schematic  diagram  of  the  GEBOS  system.  The 
"core"  of  the  system  is  the  computer  disk  file  containing  the  program 
BOSPG.  This  file  is  user-interactive,  providing  the  user  with  the  re¬ 
quired  prompts.  Depending  upon  the  responses  to  these  prompts,  BOSPG 
accesses  the  data  contained  in  one  or  more  of  the  command  files  (ATCFL, 
SACFL,  or  TACFL).  Once  the  user  has  responded  to  all  the  relevant 
options  requested  by  BOSPG,  subroutine  SUBLP  is  called  by  BOSPG.  SUBLP 
then  performs  the  actual  model  computations  utilizing  the  data  contained 
in  the  command  files.  BOSPG' s  output  display  format  then  prints  the 
results  of  SUBLP *s  computations. 

A  complete  listing  of  BOSPG  is  presented  in  Annex  1  to  this  appendix. 

DESCRIPTION  OF  MODEL  PARAMETERS 

This  section  provides  a  detailed  description  of  the  model  param¬ 
eters  using  the  ATC  file  as  an  example  (other  files  are  similar) .  This 
description  uses  the  listing  of  ATCFL  that  is  presented  in  Annex  2. 

The  listings  for  SACFL  and  TACFL  are  presented  in  Annexes  3  and  4, 
respectively. 

Line  20  contains  the  constant  1  and  the  total  base  opening  man¬ 
power  requirement. 

Line  40  contains  the  label  of  the  particular  command  to  which  the 
file  pertains. 

Line  60  contains  a  number  of  parameters  necessary  for  use  by  the 
linear  program.  The  first  number  (7)  is  the  number  of  manpower  functions 
contained  in  the  file.  Next  comes  the  number  of  variables  in  the  file 
(in  this  case,  24),  which  is  the  total  of  the  number  of  individual  man¬ 
power,  workload,  and  slack  variables.  The  number  of  equations  (17)  con¬ 
tained  in  the  file  comes  next  and,  after  that,  comes  the  value  of 
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epsilon  (.001),  which  defines  the  precision  of  the  linear  program.  Fol¬ 
lowing  this  comes,  respectively,  the  number  (6)  of  workload  indicator 
variables  (other  than  the  population  variables)  and  the  number  of  output 
display  lines  (42) .  The  next  number  in  this  line  (3)  represents  the 
number  of  manpower  functions  whose  values  are  determined  by  the  workload 
indicator  varisibles.  The  last  number  in  this  line  defines  the  number  of 
workload  equations  that  are  included  in  the  model. 

The  next  24  lines  contain,  in  order,  the  FY78  values  for  the  vari¬ 
ables  in  the  model.  The  first  seven  of  these  (lines  80-200)  represent 
the  values  for  the  seven  manpower  functions,  and  the  next  seven  lines 
(220-340)  are  the  initial  values  of  the  slack  variables  (all  zeroes  in 
this  case) .  The  last  10  lines  of  this  group  (360-540)  are  the  values  for 
the  workload  variables. 

The  manpower  functions  are  further  described  in  lines  560-820. 

For  each  function,  the  variable  name  ("FADM,"  etc.),  the  percentage  of 
military  manpower  within  each  function,  the  base  opening  cost  (see 
Section  3),  and,  on  the  adjacent  line,  the  label  that  describes  the 
function  are  included. 

The  "heart"  of  the  model  is  contained  in  lines  840-1200.  It  con¬ 
tains  the  objective  function  (line  840),  the  equation  constants  (line 
860) ,  and,  then,  the  equations  themselves  (lines  880-1200) .  Each  equa¬ 
tion  line  (17  in  all  for  this  example)  contains  the  coefficients  to  be 
used  as  multipliers  of  one  or  more  of  the  24  FY78  values  contained  in 
lines  80-540.  Each  column  in  the  matrix  represents,  in  order,  one  of 
the  24  variables.  The  position  of  the  coefficients  within  each  line 
indicates  which  of  the  variables  is  to  be  the  multiplicand. 

The  linear  program  variables  and  equations  must  be  set  up  in  a 
specific  order  for  the  model  to  perform  all  options  properly.  The  first 
constraint  equation  must  be  the  total  manpower  constraint.  The  manpower 
workload  equations  come  second.  The  final  group  of  equations  is  the 
workload  interrelationships.  The  first  two  workload  interrelationship 
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equations  must  be  the  population  interrelationships.  These  include  the 
relationships  between  base  population  and  total  population  supported, 
and  between  base  population  and  military  population. 

The  variables  must  be  arranged  by  column  in  the  same  order  they 
are  specified  in  lines  80-540.  That  is,  manpower  functions,  followed  by 
manpower  slack  variables,  and  concluding  with  the  workload  indicators. 

Line  1220  specifies  which  of  the  seven  manpower  functions  have 
values  that  are  determined  by  the  workload  indicator  variables.  The 
number  of  functions  specified  must  agree  with  the  number  indicated  in 
line  60. 

Lines  1240  through  1460  show  the  positions  (in  the  matrix)  and 
labels  of  the  workload  indicators. 

The  remainder  of  the  file  specifies  the  equations  of  the  remaining 
indicators  (population,  supply,  etc.),  their  labels,  as  well  as  spacing 
information  for  the  output  display.  Lines  containing  only  a  single  zero 
(for  example,  lines  1480,  1880,  etc.)  indicate  that  the  line  to  be  out¬ 
put  will  not  contain  data.  On  the  other  hand,  lines  containing  only  a 
single  1  (such  as  1520,  1580,  etc.)  indicate  that  the  line  to  be  output 
will  contain  both  a  label  and  data.  Lines  containing  a  series  of  num¬ 
bers  (1540,  1600,  etc.)  specify  the  linear  equations  of  the  various 
indicators.  The  numbers  are  the  coefficients  by  which  the  variables 
are  to  be  multiplied.  Again,  the  positions  of  the  coefficients  indi¬ 
cate  which  of  the  variables  is  to  be  the  multiplicand.  The  last  (25th) 
number  in  each  of  these  lines  is  the  constant  of  the  linear  equation. 

MODIFYING  THE  LINEAR  PROGRAMMING  FILES 

As  more  data  become  available  and  as  the  need  for  refinements  to 
the  model  arise,  it  will  be  necessary  to  modify  the  files  for  the  three 
commands.  Basically,  there  are  four  types  of  modifications  which  may 
be  needed: 
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•  Changing  one  or  more  of  the  linear  program  equations. 

•  Modifying  the  output  display,  such  as  adding  or  deleting 
a  line. 

•  Adding  one  or  more  variables  to  the  files. 

•  Combinations  of  the  above. 

Each  of  these  types,  except  for  the  last,  is  discussed  separately  below. 

Changing  the  Linear  Program  Equations 

The  matrix  of  linear  program  equations,  derived  from  regression 
analyses,  serves  as  a  reference  "standard"  by  which  user-supplied  changes 
in  the  manpower  or  workload  variables  may  be  measured.  As  better  data 
become  available  or  as  more  precise  relationships  among  the  variables 
become  known,  modifications  to  the  linear  equations  will  be  needed.. 

Once  the  new  relationships  are  known,  it  is  a  relatively  simple 
matter  to  insert  the  changes  into  the  linear  program  equation  matrix. 

All  that  is  needed  is  to  replace  the  coefficients  of  the  old  equation 
with  the  coefficients  of  the  new  equation  in  their  proper  positions. 

Then,  of  course,  the  old  constant  for  the  equation  must  be  replaced  with 
the  new  constant  in  the  line  containing  the  constant  values.  In  effect, 
then,  only  two  lines  need  to  be  changed  when  an  equation's  coefficients 
are  modified:  the  line  containing  the  old  coefficients  and  the  line 
containing  the  constant  for  the  old  equation. 

Further  technical  discussion  on  altering  the  linear  program 
equations  and  testing  for  possible  errors  or  inconsistencies  is  pro¬ 
vided  in  Appendix  G. 

Modifying  the  Output  Display 

A  somewhat  more  complicated  situation  occurs  when  it  is  desired 
to  make  changes  to  the  output  display  such  as  when  labels  or  spacing  are 
modified.  An  example  of  this  is  presented  in  Annex  5.  In  this  example, 
TACFL  has  been  modified  to  include  mission  indicators  among  the 
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descriptive  workload  indicators  (lines  3900-4040) .  This  version  of  TACFL 
may  be  compared  to  that  which  was  presented  in  Annex  4>  Note  that  it  is 
necessary  to  include  all  relevant  directives  for  spacing  and  that  the 
coefficients  mtist  appear  in  the  proper  positions.  Also,  it  should  be 
noted  that  line  60  must  be  modified  to  show  the  proper  number  of  output 
display  lines.  In  this  example,  the  niomber  of  display  lines  was  in¬ 
creased  from  41  to  45. 

Adding  Variables  to  the  Files 

Conceptually,  adding  one  or  more  variables  to  the  file  is  very 
simple.  However,  the  process  of  adding  variables  is  difficult  tech¬ 
nically  because  it  requires  making  modifications  to  each  equation  in 
the  file  on  virtually  a  line-by-line  basis.  Each  equation  in  the  matrix 
must  have  the  same  number  of  columns  as  there  are  variables  in  the  file, 
and  an  equation  must  be  added  to  the  matrix  that  defines  the  new  variable 
in  terms  of  the  other  variables.  In  addition,  a  column,  with  the  appro¬ 
priate  coefficient,  must  be  added  to  each  of  the  descriptive  workload 
indicators  for  each  variable  that  is  added  to  the  file. 
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ANNEX  1 


PROGRAM  LISTING  OF  BOSPG 
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LI’-T  BOSPC 

.0  ItiTEfJER  CNDSjCMD 

-0  DOUBLE  PPECISIOM  DfiSHjFNftMjCMflM.FILESjPILEjHP-WUftMS 

60  DIMEMSION  OBE’r’i.'f'i)  .0BEVWi4)  .0£EV::i-ii  .OBEVVf^i 

SO  DIMENSION  TOTiS)  jCMDCS)  .riLESi.3i 

100  D I  MEr  )S  I  ON  PCTM I L 1 50 )  j  l-.'MPCNT  ( 50 ) . :  IPCNT  r  SO '  •  XTOT  i.  3  .*  j  I PP 1 50 1>  3 1  < 

:':MILi50.3)  >HIMD(50>50J  »WNS150)  .CONST (50) 

lEO  DIMENSION  :;(75)  .;-;BftR(50)  jDED'MSOI  .Ci.50.50)  jMPINDi501  .  IFUNCSi. 

50 ) - CSUMY 1 50 ) . MON I T  r  50 ) . OB J£ 1 50 ) 

l-i0  DIMENSION  RHS(50)  .OBJi.50)  jCStSO.SO)  .PHS£i50)  .XSlTS' 

160  DIMENSION  FUNC1501 .FNflMi50.8> .CNPIMfS) »NP(50.SJ .MNRNSrSO.Si 

iS0  DflTfl  OBEYH  /MEOUflTE  £  TOTSFLV  ' 

£00  DATA  OBEYX  /''.EQUATE  3  BOSLST'v 

££0  DATA  OBEYY  /' (EQUATE  I  BOSTNP'/ 

£-i0  DATA  FILES  /'ATCFL*  • 'SACFL*  5 'TACFL'.-' 

£60  DATA  DASH  /'  «*=«**'/ 

£30  \-A  MANPOWER  TOTAL  FOP  EACH  COMMAND  WILL  NOW  BE  ENTERED  FPOM  T 

0T3FL. 

300  CALL  OBEYiOBE'('W.4) 

.3£8  PEADi35«)  rT0T(K).H=l,3) 

3.iO  REWIND  £ 

360  CALL  OBEYfOBE’f’l.’jJ'i 

330  CALL  OBEYfOEEYY.4i 

*00  LOOP«£ 

*£0  WPITE(6j9000)  (DRSHjK»lii  16) 

**0  3000  FORMAT' l6A5//£*)<j’AIP  FORCE  BASE  OPERATING  3UPP0PT'/r; 

*60  £3N» 'AGGREGATE  WORKLOAD  IMDICATOP  MODEL') 

*30  10  CONTINUE 

500  WRITE(6.9010)  iDASH.K.=l>  16) 

5£0  30 1 0  FORMAT ( // 1 6A5// ) 

.5*0  IFfLOOP.EQ.DGO  TO  55 

560  ’JLOOP  EQUALS  "I"  WHEt)  CHANGES  APE  ACCUMULATED. 

530  1;THE  i:ONMAND(S)  REMAIN  THE  SANE. 

600  WRITE(6j30£0) 

6£0  30S0  '■ORMAT (/!:':» 'ENTER  COMMANDS  '  1=ATCj£=SAC»3=TRC>  : ' ' 

6*0  £0  CONTINUE 

660  PEADi5>3030)  iCMDlK)  .K'»1..3) 

630  9030  FORMATril.lJMljUljIl) 

700  CHDS=0 

r£0  DO  30  k;=1j3 

'*0  IF(CND(K’).EC!.0)GO  TO  30 

760  IF'CMD'KU.LT.l. OR. CMD'KO.GT. 3)130  TO  35 

"30  i:r!DS=t:NDS+i 

300  30  CONTINUE 

3£0  IFICMDS.I3T.01G0  TO  *0 

3*0  35  CONTINUE 

'■60  MPITE'ij.'?o*Oi 

•••■O  '■■‘0*0  FCPMATI  i::. '  IN''ALlD--Et'''EF  I'P 

‘00  CO  T'3  £0 

£'0  -0  CC'NTIN'JE 
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■?«10  •;f=l  '.ifiLia  COMMfiNIt  HA'S  BEEN  ENTERED. 

•?60  ^;C^tD  EQUALS  THE  NUMBER  OF  COMMANDS  3EIf<G  CHANGED. 

■?S0  •; 

1000  L’THE  TOTAL  MANPOWER  IS  NOW  COMPUTED  lALL  COMMANDS). 

1020  TOTS=0 

1040  DO  S0  K=1ji;MDS 

1060  TOTS=TOTS+TOT(CMDfF) i 

1080  50  CONTINUE 

1100  55  CONTINUE 

1120  .•-.A  LOOP  IS  SET  UP  TO  PUN  THROUGH  DATA  INPUT.  CHANGEj  AND  PRINT 

1140  ;:PROCEDURES  FOR.  EACH  COMMWID. 

1160  DO  760  ICNT=1.CMDS 

1180  JilNlTIALIZATION  OF  UARIABLES  FOLLOWS. 

1200  DO  60  K=ls50 

1220  DEL:aK)=0 

1240  injNCS(K)=0 

1260  60  CONTINUE 

1 2S0  3ASES=0 

1300  IC0PT=8 

1320  riFIJNC=0 

1340  IF r LOOP. EQ. 2) GO  TO  30 

1360  DO  70  J=1.N 

1380  ::bari  j)=xi.j) 

1400  70  CONTINUE 

14£0  GO  TO  165 

1440  00  CONTINUE 

1400  ;;THE  INPUT  FILE  WILL  NOW  BE  DETERMINED:  ATCFL..SACFLf  OP  TACFL 

’l4:50  FILE=FILE3(CMDfICNT)) 

1500  ENCODE(OBE*:’U>'?050)FILE 

1520  CALL  OBE’i'fOBE'«'U*4l 

1540  '3050  FORMAT  fl0H!  EQUATE  2  .A5) 

1560  :;THE  UALUES»  COEFFICieiTS?  AMD  FUNCTION  AND  WORKLOAD  INDI 

CATOR  TITLES 

1580  '.WILL  MOW  BE  ENTERED.  THE  "V"  iifiUJES  WILL  BE  COMPUTED  FROM  T 
HE  "ALLIES. 

1 600  READ  f2.. XBASESj  CSUM 

1620  READf2..9070)  fCNAMlK)  .K=1j8) 

1640  9070  FORMAT t IK. 3A5) 

1660  READ  rSs  M.  N>M2.  APGj  MEj  N3>  M3>  H4 

1680  DO  35  J=1.N 

1700  PEADiEj-^lKBARiJ) 

1720  35  CONTINUE 

1740  DO  '?0  I  =  1 J  M 

: 760  READ  1 2 j « 1 FUNC 1 1 ) . PCTMIL 1 1 J . CSUMY 1 1 1 

1780  READ  f  2  J  '3070 :  I FNAM 1 1 .  K'l .  H  =  1 . 8  J 

1300  '30  CONTINUE 

1320  READ i2j«> 'OBJ' J).J=1jN) 

1340  0BJ2(N+1)=-1 

1360  PEAD'E..'*'  iRHSf  I) »  I:=1jH2) 

1330  MPl=M-t-l 

1  '300  MPN=2'*N 

;'320  N4=MPM+1 

1'340  DO  '35  1  =  1.  M2 

1?60  PEADi2j«1  iCd.-ji.  j=l,tli 

1'380  C2iI..N+li=0 

2000  '35  CONTINUE 

3020  C2il..N+li  =  l 

3.’40  IFiM3.GT.0j  PEADiE.'-’ •MOMITi  n  .  I  =  l.M3i 

■■''1:0  10  1-^0  .'=1.'!2 

•  i;  .'.-O  =  EAD '  2  ’  ■»  '  MR  I  to  ■  ‘ 
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£100  PEfiDi£>'?0~0.'  iMPfJtKl  •K=1«Sj 

cl£0  140  CONTINUE 

£140  :iTHE  ftRRflY  MP  CONTftINS  TITLES  POR  CHftNGERBLE  WORKLOfiD  INDICflT 

ORS. 

£160  30  160  Jal.NS 

£130  PEfiD(£>*)WNSfJ) 

££00  IFrWNS(J).EQ.0)GO  TO  150 

£££0  READ  f£>  (WIND ( Jj  K) . K=1 » N1 . CONST (Ji 

££40  150  CONTINUE 

££60  READ l£j 9070)  (WNAHS(J»K) . I<  =1 , 3) 

££S0  160  CONTINUE 

£300  JSTHE  ARRAY  WNAMS  CONTAINS  TITLES  FOP  THE  PPINTED  WORKLOAD  IND 
ICflTHRS* 

£3£0  *  Zlf  WNS(J)  EQUALS  ZERO*  THE  TITLE  IS  A  HEADER  OP  A  SKIPPED  LI 

r€. 

£340  J;THE  ARRAY  WIND  INDICATES  THE  COMBINATION  OF  THE  ACTUAL  WORKL 

OAD  INDICATORS 

£360  ;;WHICH  THE  PRINTED  LINE  REPRESENTS. 

£330  REWIND  £ 

£400  165  CONTINUE 

£4£0  SUMY=0 

£440  DO  167  1=1 jM 

£460  3UMY=SUMY+X3RR ( I ) 

£480  167  CONTINUE 

£500  RHS(1)=SUMY 

£5£0  IF(CMDS.EQ.1)T0TS=SUMY 

£540  YAMT=0 

£560  USAGE=0 

£580  IF(CMDS.EQ.1)G0  TO  170 

£600  ;;SPECIAL  PROUISIONS  MUST  BE  MADE  FOR  THE  CHANGE  OF  MOPE  THAN 

1  command: 

£6£0  -^FIPST.  ONLY  AN  ABSOLUTE  CHANGE  MAY  BE  MADE?  TO  BE  APPOPTIONE 
D  TO  ALL  FUNCTIONS! 

£640  JlSECONDj  NO  WORKLOAD  INDICATORS  MAY  BE  CHANGED  DIRECTLY! 

£660  ’^THIRD.*  NO  CHANGE  IN  THE  NUMBER  OF  BASES  MAY  BE  SPECIFIED? 

£680  XFOURTH*  no  ACCUMULATION  OF  CHANGES  IS  ALLOWED. 

£700  IFdCNT.EQ.DGO  TO  £10 

£7£0  XON  THE  FIRST  ITERATION  OF  THE  ICNT  LOOPj  THE  ABSOLUTE  CHANGE 

WILL  BE  SPECIFIED. 

£740  ’ION  SUCCESSIUE  ITEPATIONSj  THE  SANE  CHANGE  IS  APPLIED? 

£760  ;;A  PRINTOUT.  BUT  NO  CHANGE  OPTIONS*  IS  GIUEN. 

£730  GO  TO  398 

£300  170  CONTINUE 

£3£0  WRITE(6j9080) 

£340  9080  FORMAT (/ IX j’EIJTER  CHANGE  OPTION  f l=MANPOWERj£=WOPKLOAD) 

;  •  1 

£360  130  CONTINUE 

£330  READ(5j«)I0PT 

£900  GO  TO  fl90>500).IOPT 

£930  WRITE (6. 9090' 

£940  9090  FORNAT'/lX.'INUALID— ENTER  1  OR  £: ’ i 

£960  GO  TO  130 

£930  190  CONTINUE 

1000  WRITE '6. 9 100' 

S0£0  9100  FORMAT (.'!:;»•  ENTER  TYPE  OF  CHAtiGE  SPEC.  •  1=ABS0UJTE- £=PE 

PCENT.3=N0  OUERALL  CHANGE  SPEC.':*' 

1040  £00  CONTINUE 

?O60  PEADi5.«)IC0PT 

■'030  IjO  to  !£1O«£4O»£60i  .  IC'I'PT 

"■  1  ^’0  I'JP  I  Tc  *  ^ 

lliO  O'J  TO  iOO 
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?l-0  210  COMTINUE 

2160  11RI7E(6j  9120.1 

3130  9120  FORMAT U1X>»E1«TER  ABSOLUTE  CHANGE:*! 

3280  220  CONTINUE 

3220  READ(5>*!ABSCHG 

3240  IFfTOTS+ABSCHG.G£.0)GO  TO  230 

3260  WRITE(6>9130J 

3230  9130  FORMAT(/-i:-;,*INUALID— t;AUSES  A  NEGATIUE  RESULTANT  MANPOH 

ER?  RE-ENTER:') 

3300  GO  TO  220 

3320  230  CONTINUE 

3340  PRCNTaABSCHG/TOTS 

3360  RAFTER  A  UALID  CHANGE  IS  ENTERED?  IT  IS  CONUERTED  TO  A  PERCQ) 
T  FOR  COMPUTATIONS. 

3380  IFtCMDS.GT.  DGO  TO  393 

3400  GO  TO  260 

3420  240  CONTINUE 

3440  WRITE(6j9140) 

3460  91>i0  F0RNAT(^1:':.. 'ENTER  PERCENT  CHANGE:') 

3-30  250  CONTINUE 

3500  READI:5.»1PPCNT 

3520  IF(PRCNT.GE.-180.)GO  TO  255 

3540  WRITE(6>9130) 

3560  GO  TO  250 

3530  255  CONTINUE 

3600  PRCNT=PRCNT.'100. 

3620  260  CONTINUE 

36-0  WRITE(6> 9150) 

3660  9150  FORMAT f /IX. 'ENTER  THE  NUMBER  OF  FUNCTIONS  FOP.  WHICH  CHA 

ItGES  WILL  BE  SPECIFIEIl:  * ) 

3630  270  CONTINUE 

3700  READf5.»1NnjNC 

3720  IFft)njMC.GT.0.AND.NFUNC.LE.M)GO  TO  230 

37^0  IF(NFUNC.EQ.0)GO  TO  360 

3760  XWHEN  NO  RJNCTIONS  ARE  SPECIFIED?  THE  CHANGE  IS  APPORTIONED  T 
0  ALL  FUNCTIONS. 

3730  WRITE(6>91601M 

3300  9160  F0RMAT(/1X>'INURL1D~ENTER  FROM  1  TO  ’  •  12?  ’ : '  .i 

35  20  GO  TO  270 

3340  230  CONTINUE 

3360  WRITE(6?9170) 

3330  IF  f I COPT. NE. 3) WR ITE (6?  91 75) 

3900  WRITE(6?9176) 

3920  9170  FORMAT f /IX? 'ENTER  METHOD  BY  WHICH  FUNCTION  CHANGES  WILL 

BE  SPECIFIED  AS  FOLLOWS: 

3940  -X? * 1=ABS0LUTE  NUMBER  OF  PEOPLE’^:; 

3960  -iX. '2*PERCENT  OF  FUNCTION  MANPOWER' /X 

3930  •iX?'3=PERCENT  OF  BOS  MANPOWER'! 

•i000  9175  FORMAT!  a'X? '4»PERCa(T  OF  TOTAL  CHANGE*  .i 

-020  9176  FORMAT r/ix.' METHOD:') 

-040  290  READ(5.^!METH 

-060  IF!IC0PT.EQ.3)G0  TO  295 

-030  IFiNETH.GT.0'.AND.riETH.LT.5)GO  TO  300 

■1100  WRITE16?9138) 

■1120  9180  FOPMAT(.  lX?*IN',iRLID~ENTEP.  1.-2?  3?  OP  ■::  *  i 

-U0  GO  TO  290 

■1160  295  CONTINUE 

■1130  IFiMETH.GT.O.AND.METH.LT.-JGO  TO  300 

■•200  WRITE  !6?  9040  J 

-220  GO  TO  290 

-^■10  100  ccriTir'UE 
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4£60  WRITE  (-i.  91*0) 

-i£30  9190  FORMAT (-'IXj’EtlTER  FUMCTIOMS  AMD  ASSOCIATED  CHANGES  '.OME 

FUMCTION  PER  LINEIV^; 

4300  USING  THE  FOLLOWING  NUMBERS  TO  DENOTE  FUNCT 

ions:  •  1 

>1320  DO  310  1=1  jM 

43-:0  WRITE(b.9£O0)I'  iFNAMd.K)  .K'=lf  S) 

•1360  9200  FORMAT (3X.  !£)•=»  >8A5) 

4330  .  310  CONTINUE 

4400  WRITE(6j9210J 

4420  9210  FORMAT f /I 

4440  DO  3S0  I=1.NFUNC 

•1460  WRITE  (6. 9220) 

•1430  9220  FORJIATti;-;,  •F»JNCTI0N.CHRN»3E:*i 

•1500  320  CONTINUE 

••1520  READ  1 5 ' « 1 1 FUNCS  ( I ) .  AMOUNT 

•1540  IFiIFUNCS(I).GT.0.AND.IFUNCS(I).LE.MjGO  to  330 

•1560  WRITE  16. 92303 

4580  9230  FOPMATf.'lXj’INUALID  FUNCTION— RE-ENTER  FUNCTION  AND  CHA 

NGE: ’ 3 

•1600  GO  TO  320 

•1620  330  CONTINUE 

46-10  IF  r  METH .  EQ .  1 )  DEL'i‘=AMOUNT 

•1660  IFfNETH.EQ.23DELV=AMOUNT*XBRRriRiNCSa.i  i/TO0. 

•1680  IF  IMETH.  EC!.  3)  DELY=AMOUNT«SUMY.'-100. 

•1700  I F I  METH .  EQ .  4 )  DELY=AMOUNT’»PRCNT’*SUMY/'  100. 

4720  JiCHANGE  IN  "Y"  IS  COMPUTED  USING  METHOD  OF  CHANGE  CHOSEN  FPEU 

lOUSLY. 

•1740  IFiDEL‘r'+:':BAR(IFUNCS(I)).i3E.0)GO  TO  348 

4760  WRITE (6. 9240) 

•1780  9240  FORMAT  I  .'•IXj  -’INUALID  CHANGE—flEGATIUE  RESULTANT  MANPOWER 

i  RE-ENTER  FUNCTION  AND  CHANGE:*) 

•1800  GO  TO  320 

4820  340  CONTINUE 

4840  USRGE=USHGE-^DELY 

4860  YAMT=YAMT+:':BAR  f  IFUNCS  (1)3 

4880  1 1  FUNCS  r  in  =;':BRR  l  IFUNCS  f  I  )  >  -t-DELY 

•1900  350  CONTINUE 

4920  360  CONTINUE 

4940  WRITE (6 j 92503 

4960  9250  FORMATf.'-lXj’IS  THERE  A  CHANGE  IN  THE  NUMBER  OF  BASES  ll 

=YES.£=NO)-’’l 
•1980  370  CONTINUE 

5000  P£AD(5.*)I0PT 

5020  GO  TO  1 380. 3-98  J.  I  OPT 

5040  WRITE (6 .9090) 

5060  GO  TO  370 

5080  380  CONTINUE 

5100  WRITE(6j 92703 

5120  9270  FORMAT  ri:':n  ENTER  tdJMBEP  OF  BASES  TO  BE  OPENED  OF  CLO 

SEDl-nn 

51- 10  READ  (5j*)  BASES 

5160  DO  390  I=£.MP1 

5180  IFiCi  Id-D.NE.O)  PHSiI3=RHSi  iJ-t-BASES^CSUMYi  I-D-  Ci  I.  I-i  i 

5200  390  CONTINUE 

5220  398  CONTINUE 

52- 10  H3APG=0 

5260  H£APC=n2 

5230  ’IAFG=N 
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5380 

5320 

5340 

5360 

5330 

5400 

5420 

5440 

5460 

5438 

5500 

5520 

5540 

5560 

5530 

5600 

5620 

5640 

5660 

5630 

5780 

5720 

5740 

5760 

5730 

5300 

5320 

5340 

5360 

5380 

5900 

5920 

5940 

5960 

5930 

6000 

6020 

3040 

6060 

6038 

6100 

6120 

6140 

6160 

6130 

6200 

6220 

6240 

6260 

6230 

6300 

6320 

6340 

6360 

6330 

6400 

-‘20 


iraC0PT.ME.3)G0  TO  399 
MftRG=fl+l 

rF(YrtMT.EQ.0)GO  TO  400 

IF  ( USAGE/  YAMT.  GT.  01  P.HS  ( I )  =RHS  1 1 1  +2'*USAGE/ YAMr«RHS  1. 1 ) 
GO  TO  400 

399  CONTINUE 

RHS  ( I )  =RHS  ( 1 )  +PPCN'P<SUMY 

400  CONTINUE 
DO  401  J*1jN 
0BJ2(J)=<DBJiJ) 

401  CONTINUE 
IF(NFUNC.EQ.0)GO  TO  404 

402  CONTINUE 

DO  403  J=1jNFUNC 
O3J2(IFUNCS(jn=0 

403  COflTINUE 

404  CONTINUE 

DO  415  I=l.M2ARG 
DO  405  J=l.N 
C2(I>J)=Ca5.J) 

405  CONTINUE 
RHS2(I)=RHS(I) 

IF(NnJNC.EQ.8)G0  TO  415 
DO  410  J=IjNFUNC 
C2(I)IFUNCSlJ)l=0 

RHS2  ( 1 1  =RHS2  ( I )  -C 1 1  •  IFUNCS  r  J  i  i  I IFUNCS  i.  JJ 1 
410  CONTINUE 

415  CONTINUE 
IFfM3ARG.LE.0)GO  TO  428 
IF(NINDS.EQ.0)GO  TO  417 
IFfM3,£Q.0)GO  TO  417 

DO  416  I»1>M3 
MI=MOMIT(I) 

RHS£tMI+l)*0 
DO  416  Jnl>N 
C£(NI+i>.J)=0 

416  CONTINUE 

417  CONTINUE 
C2fljN4l=l 
RHS2(l)=-RHS2a) 

30  413  I=1.M2ARG 
DO  413  .JsNPIjMPM 
C2(IjJ)=0 

413  CONTINUE 
DO  419  1*1 -tt 
C2ail)=-C2(ljl) 

419  CONTINUE 

420  CONTINUE 

HR I TE ( 1 j « ) NAPG  j  M2ARG j  ARG 
HR I TE  f 1 j  * 1 ( OB J2 • J 1 • J= 1 j  N APG ) 

HP  I TE  ( 1  j  *  1  t  RHS2 1 3 « I = 1  •  N2APG ) 

DO  422  I*1>M£ARG 

WRITE ( 1 } «3 I C2 ( I j  JJ • J=1 « NARGl 

422  CONTINUE 

REWIND  1 

CALL.  SUBLPiX2jOPT3 
REWIND  1 

10  4^7  .1=1  til 
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-r-iiie  IF'NFUMC.ECi.QJGO  TO  -^6 

0-00  iO  -ifiS  I=1.NFUMC 

o500  IFdFTJNCStn.EQ.JJGO  TO  4£7 

o5£0  4£5  CONTINUE 

6540  4£6  CONTINUE 

6560  ::(J)=X£lJ) 

6530  4£r  CONTINUE 

6600  .-ifiBOUEj  THE  ARGUMENTS  FOR  LINEAR  PROGRAMMING  ARE  PREPARED. 

66£0  DO  450  J=1>N 

66-i0  DEL;':(J)=X(J)-XBARrj) 

6660  450  CONTINUE 

6630  GO  TO  600 

6700  J-.l'JORKLOAD  OPTION  FOLLOWS: 

67£0  500  CONTINUE 

6740  l-iRITE(6»9£75) 

6760  •?£75  FORMAT {.'IXj’ENTO?  CHANGE  IN  MISSION  POPLILATION  lOP  ZERO 

TO  RETAIN  CURRENT  UALUE) : * ) 

6730  P.EAD(5>«)XUAL 

6300  NARG=N 

63£0  M2ARG=M£ 

6340  M3RRG=1 

6860  WRITE(6»9380J 

6330  92Q0  FORMATl/l.Xj 'ENTER  THE  NUMBER  OF  WORKLOAD  INDICATORS  FOR 

WHICH  CHANGES  WILL  EE  SPECIFIED:*) 

6900  510  CJDNTINUE 

69£0  READ(5j«iNINDS 

6940  IF(NINDS'.GT.0.AND.NIHDS.L£.N£)GO  TO  5£0 

6960  IF(MINDS.EQ.0)GO  TO  575 

6980  WRITE(6j9160)N3 

7000  ISO  TO  510 

7030  5£0  CONTINUE 

7040  WRITE (6>9£90) 

7060  9£90  FORMATf/lX. 'ENTER  WORKLOAD  INDICATOR  AND  ASSOCIATED  PER 

CENT  CHANGES  (ONE  INDICATOR' 

“030  lX.'PER  LINE)  USING  THE  FOLLOWING  NUMBERS  TO  DE 

WTE  WORKLOAD  INDICATORS:') 

“100  DO  530  J=1jNS 

7120  WRITE(6»9£00)J> iMPfJjK) .K=l j3) 

“140  530  CONTINUE 

7160  WRITE(6.9£10) 

“130  DO  560  J=1jNINDS 

7200  WRITE(6j9300) 

7220  9300  F0PMAT(1X> 'WORKLOAD  INDICATOR- CHANGE: ' ) 

7240  540  CONTINUE 

7260  READ (5- *) INDWj  PRCNT 

7230  IF(INDW.GT.0.AND.INDW.LE.N2JGO  TO  550 

7300  WRITEf6>9310) 

7320  9310  FOPMATf.'lXj'INMRLID  WORKLOAD  INDICATOR— PE-ENTER  WORKLO 

AD  INDICATOR  AND  CHANGE:') 

73.i0  GO  TO  540 

7360  550  CONTINUE 

“330  DELXiMPINDdNDW)  )=PPCNT’«XEARrMPINDi  INDW)  )/100 

7400  ^THE  ACTUAL  WORKLOAD  INDICATOR  WHICH  THE  USER  SPECIFIES  IS  CH 

ANGE3, 

7420  560  CONTINUE 

7440  NFIJNC=N£+H3 

“4.;0  DO  565  J=1*N2 

■-SO  iFijrics'  j)=HPit::ii  j' 

"500  MIPIND’  J-  |=)3APIMP!ND'  Ji  i+IELliiMPINIn  J '  ■ 
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^^£0  565  COMTINUE 

'5-i0  ri£ftRG=M4 

7560  IFfM3.EQ.0)GO  TO  575 

7530  DO  570  J=»1»M3 

7600  MI=MOI1IT(J) 

76£0  IFUMCS(J+M2)=f1I 

7640  X(MI)=RHS(MI+l)--CtMI+l»MD 

7660  DO  570  I=fl4.N 

7630  X(Mn=}<(MI)-CiMI+i..IHX.a)/C(MI+l.MI) 

7700  570  CONTIMUE 

7720  575  CONTINUE 

7740  RHS ( 1) =RHS { 1 ) -X3fiR  f  N4) -XUftL 

7760  DO  530  J=1>M 

7730  0BJ2(J)=l 

7300  530  CONTINUE 

7320  DO  590  J=MP1,MPM 

7340  OBJ2(J)=0' 

7360  590  CONTINUE 

7330  GO  TO  402 

7900  600  CONTINUE 

7920  I.JRITE(6j9320) 

7940  9320  FORMAT (/iX»-* ENTER  PRINT  OPTION  RS  FOLLOWS:  Vv 

7960  4X»  *  l=DISPLflY  MILITRRY/CI'.'ILIRN  SRERKOUT’.-ri 

7930  4X>’2=DISPLRY  TOTAL  MANPOWER  ONLY 

3000  IX. 'PRINT  OPTION  13:*' 

3020  610  CONTINUE 

3040  READ(5j*)I0PT 

3060  IFaOPT.GT.0.AND.IOPT.LT.3)GO  TO  620 

3080  IFa0PT.EQ.199)ST0P 

3100  WRITE(6j9090) 

3120  GO  TO  610 

3140  620  CONTINUE 

3160  ;;THE  TOTAL  njNCTIONRL  MANPOWER  PRINTOUT  WILL  MOW  BE  MADE. 

3130  DO  630  K=l,3 

3200  XTOTfK)®0 

3220  630  CONTINUE 

3240  WRITEf6>9330) 

3260  9330  FORMAT  l 

3230  WPITE(6>9340) tCNAM(K) . K=l»3' 

3300  9340  FORMAT  (31X»8A5x'/' 

3320  WRITE (6.9350) 

3340  9350  F0RMATf/29Xj 'FUNCTIONAL  MANPOWER  i TOTAL)'  -  ' 

3360  WRITE (6 .9360) 

3330  9360  FORMAT!  1X> 'FUNCTION'. 36X.  ’F'r’78'  .6X.  'CHANGE'  •  IX.  'PESULTR 

NT'. IX.' PERCENT' /X 

3-80  43X> '  MANPOWER' .  1 IX. '  MANPOWER' .  2X . '  CHANGE’  -  '■ ' 

3420  DO  650  1=1 jM 

3440  XPCNT(I)=0 

3-160  IF'XERRCD.NE.O)  XPCNTf  I  )=DEL:':i  I).XBAR(  I '  *100. 

3-180  XPR  r  1 . 1 )  =XBRR  ( I )  ♦XBASES 

3500  XPR 1 1 . 2) =DELX ( I ) ♦XBASES 

3520  XPR  1 1 . 31 =XPP 1 1 . 1 ) +XPP  f 1 . 2) 

3540  DO  640  K=l>3 

3560  XTOT  ( K )  =XTOT  ( K '  +XPP  f  I .  K  ) 

3530  640  CONTINUE 

3600  WRITE(6.9370) iFNAM* I.l J .K=1.3) - ! XPP ( I . K ) -K=l . 3i .XPCNTi ! ' 

3620  9370  FORMAT f  1X.3A5.  IX. F9. 1 .  1X> FS.  1 )  U:  - F9. 1 . 2: F7.2.i 

■:^-0  650  COMTINUE 

'660  PC(IT=0 
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Slise  IF  I  :  :tot  i  n .  me.  o  ■  pcht=xtot  i  £  j  .-xtot  f  i  i  « i  ee 

E.rO0  HRITE(ej933a)  iy.T0TlK)>K=l>3J  >PCNT 

3r£0  9380  F0RMfiT{.''6X>  'TOTAL’  5  31X» F9. 1  •  IX. FS.  I .  IX.  F9. 1  5£Xj FT. £} 

3740  IFfIOPT.EQ.£)GO  TO  715 

3730  ::THE  MILITARY  FUNCTIOMAL  MANPOWER  PRItlTOUT  WILL  MOW  SE  MADE. 

3730  DO  360  K=l»3 

3800  XTOT(K)=0 

3S£0  360  COMTINUE 

3340  WRITE(3>9330i 

3830  WRITE(3j93901 

3330  9390  FORMAT (37Xj'FIJMCTI0NAL  MAMPOWER  iMILITARYI ’.i 

3900  WRITE13>9360) 

39£0  DO  330  I=IjM 

3940  XMPCMTi I)=PCTMIL(Il*XPCHTi 1)^100. 

3930  DO  370  (<=1.3 

3930  XMILajK)=PCTMIL(I)’«XPP.(I,k.)^100. 

9000  XTOT (K) =XTOT (K) +XMIL 1 1 >  F) 

90£O  370  COHTIMUE 

9040  WRITE(6j9370)  iFMRM(IjK)  .K=1>3)  >  (XMIHIjKJ  jk  =  l<3i  .XMPCMTi  1 1 

9030  680  CONTINUE 

9030  PCNT=0 

9100  IF  r XTOT ( 1) . ME. 0) PCNT=XTOT ( £ ) /XTOT  r  n  « 1 @0 . 

91£0  WRITEf6>9388J  (XT0TfK),K=l>3.'i  .PCNT 

9140  XTHE  CIUILIAN  FUNCTIONAL  MANPOWER  PRINTOUT  WILL  MOW  3E  MADE. 

9130  DO  690  K=l>3 

9130  XTOTfK)=0 

9300  390  CONTINUE 

9££0  WRITE(6>9330i 

9£40  WRITE (6 j 94001 

9£60  9.100  F0RMAT(£7X. 'FUNCTIONAL  MANPOWER  fCI'.'ILIANl »  i 

9£S0  WRITEi;3. 93601 

9300  DO  710  1*1, M 

93£0  PCNT^XPCNT  f I ) -XMPCNT ( 1 1 

93.10  30  700  K=l.3 

9330  :  :PR  (.  I ,  K 1  =XPP  1 1  >  K 1  -XM IL 1 1  j  K 1 

9330  XTOTfK)=XTOT(K)+XPRi IjK) 

9400  700  COMTINUE 

9.i£0  WR I TE  ( 3  f  9370 )  t FNAM  ( I  j  k  i .  K=  1 . 3 )  j  i  ^:PR  1 1  -  K  i .  K  =  I  j  3 1  -  PCNT 

9440  710  CONTINUE 

9430  PCNT=0 

9430  IFfXTOTfl) .NE.O)PCNT=XTOTf£l/XTOTa 1^100. 

9500  WRITE(3j9338) IXTOTCK) *K=1.3) .PCMT 

95£0  715  CONTINUE 

9540  XSLACK  '.'ARIABLES  WILL  NOW  BE  PPINTED. 

9530  WRITE(6j9330) 

9530  WRITE  (3. .9.105) 

9300  9405  FORMAT (30X. 'MANPOWER  SLACl,  "ARIABLES'-' i 

93c0  WRITEi.3>  9.106  J 

•?6i0  9403  FORMATflXf ’FUNCTION’. 40X.’3LACL’w  i 

9330  DO  717  1=1..  M 

9330  WPITE (3 j 94071  iFMANlI.Kl  .l'.=  1..3)  .X£‘  I+Ml 

9700  9407  FCPMATaX.3A5.3XjF10.£) 

9720  717  CONTINUE 

9740  ’iTHE  WORKLOAD  INDICATOR  PRINTOUT  WILL  MOW  BE  MADE. 

■^•'“O  WRITE(3. 93301 

WRITE  13. 94 10. 

1-00  1410  F0PNATfD4X. 'OUTPUT  WOPfLOAD'  ■ 
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•?820  HF!ITE(ft.'?>i20) 

FORtlflTf  i:<j 'WORKLOfiD  INDICATOR’ .£5:<> 'FVrSV.?:':.. -’CHfiDGE’ - 1 
X5 ’RESULTANT' i£Xj  » PERCENT’ /X 

9860  -iaXj  ’  INDICATOR’  •  1  IXj  ’  INDICATOR’  .•  £X«  ’ CHANGE’ ^v) 

9880  DO  r-10  1*1  jN3 

9900  ;<PRl=CONSTm 

99£0  XPR£=0 

99d0  IF(WNS(I).GT.0)GO  TO  7£0 

9960  HR ITE  f  6  j  9070 ) ( WN AMS ( 1 1 K  J  j  K= 1 j  3  J 

9980  GO  TO  740 

10000  7£0  CONTINUE 

180£0  DO  730  J*1>N 

10040  XPR1=XPR1+XEASES»HIND ( I  >  J i -^XBAR  ( J) 

1 0060  :'a»R£=XPR£+:<!BASES*W  I ND  ( I  j  J )  ■«DELX  ( J ) 

10080  730  CONTINUE 

10100  XPR3=XPR1+XPR2 

10120  PCNT=0 

10140  IF(XPR1.NE.8)  PCNT=XPR£--'XPR1*100. 

10160  WRITE C6>  9430) f WNAMS  f I » K J  > K=1 »8) <  XPRl j XPR£j  XPR3 j PCNT 

10180  ■9430  FORMAT! IX. 8A5j1XjF10.1.1XjF9.1j1XjF10.1j1X>F6.1) 

1O£O0  740  CONTINUE 

10220  IF(3RSES.EQ.0)GO  TO  730 

1@£40  ISUMaCSUM*BRSES 

10260  IB*BASES 

10280  WRITE(6.9440)IB.ISUM 

10300  9440  F0PMAT(/-//1X. ’THE  CHANGE  ACHIEUED  BY  OPENING  ’.IS.'  BAS 

E!S)  IS  ’.16) 

10320  750  CONTINUE 

10340  IF(ICNT.EQ.CMDS)GO  TO  760 

10360  WRITE(6.90i0) rDASH.K*!. 16) 

10380  760  CONTINUE 

10400  LC0P*2 

10420  IFlCMDS.GT. liGO  TO  10 

10440  WRITE (6 .94501 

10460  9450  FORMAT IX .’ENTER  ITERATION  OPTION  AS  FOLLOWS:’  ■; 

Ii34g0  3Xj’1=ACCUMULATE  CHANGES* 2=BEGIN  NEW  CYCLE. 3= 

STOP’^X 

10500  3X. ’ ITERATION  OPTION=’l 

10520  770  CONTINUE 

10540  READf5.«)L00P 

10560  GO  TO  110. 10. 780). LOOP 

10530  WRITE  16.9040,1 

10600  GO  TO  770 

10620  730  CONTINUE 

:-j640  STOP  ’RUN  COMPLETE’ 

10660  EtlD 
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ANNEX  2 


LISTING  OF  FY78  MODEL  PARAMETERS  AND  EQUATIONS 
FOR  THE  AIR  TRAINING  COMMAND  (ATCFL) 
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ftTCFL 


i'.i  l«>r'3i5. 

-0  flip  TRAIN  IMG  COMMAND 

r;.0  r.  £4.  ir.  .001  6.  3.  10. 

yu  4o0T • 

100  3027. 

120  052. 

140  300-?. 

100  542. 

130  2073. 

200  241. 

220  0. 

24t<  0. 

200  0. 

230  0. 

:1;|0  e. 

320  0. 

3-0  0. 

300  02S53. 

330  0. 

>-00  Sr34'?. 

-20  1002503. 

■140  3472. 

400  107011. 

4.30  13554. 

500  41727. 

520  .36733. 

5t0  Ti771. 

500  ’FADM’  53.37  0. 

530  ADMIMISTPATION 

000  *FPSO’  53.13  105. 

020  RETAIL  SUPPLY  OPERATIONS 

040  'FMIE'  4£;,;5£  ij, 

000  MAINTOIANCE  OF  INSTALLATION  EQUIPMENT 

000  'FOBS*  04.43  133. 

700  OTHER  BASE  SERUICES 

720  •'FMHP'  54.30  0. 

740  “  MORALE  WELFARE  C  RECREATION 

700  'FOPS'  13.52  73. 

730  OTHER  PERSONNEL  SUPPORT 

[■•lyi  'FBHO'  4.i,i3  t3. 

IftCfXLCf  HOUSING  OPEFA'IOf'S 
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. -^0  *233 •^•“•l«r*'*»  i3j“l?***i*';'j*“'i# •1*3 •  “ 

360  -1099. 3723 j “4554 73> -61. 76« -r*? . 5471 < -236.21 15*  96.S552> -94 

0*  0«  -497*  -5040*  0j-4215S2>  41(50, -9^9 17, 300000 

330  1«1>  I5 If  If  If  If0f0f0f0f0f0f0f0»050*0«0f0f0,0f0f0 

9001  —  If  0f  0f  0f  0f  0f  0f  1  f  0«  0«  0f  0f  0f  0f  .0338f0f  .  01  7«  05  0«  0f  0«  0*  0f  0 

920  Of— If0f0f0f0f0f0^f  If0f0f0f0f0f0f0f0f  .  00242 f  0f0f050f0*0 

940  Of0f— If0f0f0f0f0f0*lf0f0f0f0f0f0*0f0f . 17*0*050f0f0 

960  0f  Of  0f  — IfOf  0f  0f0f0*f  0f  If  0f  Of  0f  0f0f0f0«0«  .0139f  O>0>Of  0 

930  0*050f0f— If0<50*0f0f0f0flf0f0f0f0f0f0^»0f0f0f.  0)053  *  .  00123  f  0 

1000  O5050»0f0f— If0«0f0f0f0f0flf0f0f8f0»0f0f. 0040, 0, 0«  0,  , 00£i5 

1020  Of  Of  Of 0»0f0f “1 *Of0f 0*0f0f 0f 1 f 05  0f 0f 05 05  Of  . 0103* 0* Of  0 

1040  O505050f8f0»0f0f0f0f0f050f0»£.67f0f0f0f0f— l50*0f050 

1060  O«05  0fO5  0f0f0f0«0l5  0f0f0»0f0*. 667 f0f0f050f0505-l50f0 

1080  0f0«0f0f0f0*»0«0f0f05  050f05  0f0f0f0*0»-lf01f05.O713f0f0 

1100  05  0fO5Of0f0f0f05  0f05  0f0f0*O5  0f0*-lf0«O«. 4605f  0f  O*  05  0 

1120  05050 f0f0f0f050f0f Of 0«0f0f0f0f0f0*0f0f0f-lf. 3248 f  0*  0 

1140  0f050f0f0f0t0f05050,0f0,0t0f0t0f05-lt0f0505l5.36fO505 

1160  050f0f05050f0f05050f0f0f050f0f0f0f050,0,0,0f-l. , 05307 

1130  ‘3f0f0f0f050»0f6l5  0f0f0f0f050f0f05  05  05  0f0,49,795  0,0,-l 

1200  '0*050f0505050505050,0f0f0f0505'-lflf050,0,050505  0 

i2£0  2.  3,  7. 

1240  17. 

1260  TFPIIEL  TPftNSflCTIOMS 

1230  IS. 

f200  ■iUPPLV  TRflHSflCTIOMS 

lo£0  19. 

1340  TOTPL  'JEHICLES 

1  360  21 . 

1330  SC!  PT  nciPM  8PacE 

1400  23. 

i4£0  3TIJDEMTS 

r.EIi'.HTED  PftTIOriS  SEP' 'El' 
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I'SO 

t. 

::t:u 
I'liO  " 

^SflirilTTPflTICri  iriDICfiTORS: 

1. 

15-0 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0. 

0.  0.  0.  0.  0. 

0.  0. 

1560 

TPfi'.'EL  TRflNSftCTlOMS  PROCESSED 

1530 

1  * 

1600 

.113  0.  0.  0.  0.  0.  0.  -.113  0.  0.  0.  0.  0.  0.  0.  0.  0 

.  0.  0.  Cl.  0. 

.  0.  0. 

-37. 

1668 

SOS  BUDGET 

16*10 

1. 

1660 

30.31  0.  0.  0.  0.  0.  0.  -30.31  0.  0.  0.  0.  0.  0.  0.  0. 

0.  0.  0.  0.  1.' 

0.  0. 

0.  -66134 

1630 

TPfiMSflCTIOMS  AUDITED 

1700 

1. 

1 1 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.3135  0.  0. 

0.  0.  0.  0.  . 

0.  0. 

0. 

I'-iO 

LEfl'iE  AND  PAY  ACCOUMTS 

1760 

i  ^ 

1730 

•  0.  *3.  0.  0.  0.  0.  0.  8.  0.  0.  0.  0.  0.  0,  .335*13  O.  0. 

0.  0.  0.  0.  . 

0.  0. 

0. 

1300 

C!" I LI AN  PAY  RECORDS 

1330 

i  * 

13*10 

34.13  0  .  0.  0.  0.  0.  0.  -34.13  O.  0.  O.  O.  O.  O.  O.  O. 

0.  0.  0.  0. 

0.  0. 

0.  -77.ia<i 

1360 

MATERIAL  SERUICES  TRANSACTIONS 

1330 

0. 

1300 

l'?30 

0. 

13*10 

fOFULATIOM  INDICATORS: 

1360 

. . 

1330 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

0.  1.  0.  0.  0. 

0.  0. 

3000 

TOTAL  POPULATION  SUPPORTED! It ICL  DEP) 

3030 

1. 

3040 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  0. 

0.  y.  0.  0.  3. 

0^  J5. 

3060 

BASE  POPULATION 

3030 

i  ^ 

3100 

1.  1.  1.  I.  1.  1.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

.  0 .  0 .  0 ,  0 

0.  0. 

3130 

BOS  POPULATION 

3140 

3160 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

0.  0.  0.  i.  0. 

,*!  ,  t' '  , 

"ILI^PPY  POPULATION 
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0.  L'.  0,  0.  0.  0.  m.  0.  0.  e.  u.  o.  o.  o.  o.  o.  o.  a.  o.  0.  0.  0.  : 

0.  0, 

c£40  STUDENTS 

££60  1. 

££S0  -1.  -1.  -1.  -1.  -1.  -1.  -1.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  0.  0.  0. 

.  0.  0.  0.  0.  I 

£300  MISSION  POPULfiTIOM 

£3£0  0. 

£3‘i0 

c!w60  0« 

£330  SUPPLY  INDICfiTORS: 

■^.400  1 . 

14£0  O.  0.  0.  0.  0.  0.  0.  0.  0.  O.  O.  0.  0.  0.  0.  0.  0.  1.£0£O1S05  O.  0. 

0.  0.  0.  0.  0. 

£440  TOTPL  TPftNSfiCTIONS 

£400  1 , 

£400  0.  0,  0.  0.  0,  0,  0.  0.  0.  0..  0.  0,  0.  0.  0.  0.  0.  1,  0.  0.  0.  0.  0 


£500  SUPPLY  TRflNSfiCTIONS 

£5£0  1. 

£540  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0,  0.  0.  0,  0,  0.  .OSSSISS’?  0.  0. 

.  0.  0.  0.  0. 

£560  PEGUISITICNS 

£530 

£600  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  .0S365O1£  0.  O. 


.  0.  0.  0.  0. 

••■:.£0  EClUIFMOIT  TPflNSfiCTIONS 

£640  1 , 

£660  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .05555435  0.  0. 


.  0.  0.  0.  0. 

£630  RECEIPTS 

£700  i. 

£r£0  0.  £00.  0.  0.  0.  0.  0.  0.  -£00.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

0.  0.  0.  -151993. 

£~-0  TCTPL  IN"D1TCRY  ITBI  RECORDS 

£7  60  1 . 

£730  0.  169.416  0.  0.  0.  0.  0.  0.  -I69.4lii  .S ,  0.  .j,  0,  0.  0.  0,  0.  0,  0, 

0.  0.  0.  0.  0.  -l£Sr55. 

£300  SUPPLY  ITEM  RECORDS 

£3£0  : . 

£340  0,  JO. 534  0.  0.  0.  0.  0.  0.  -30.534  >5.  0.  0.  O.  O.  0.  0.  O.  0.  0.  i.i 


0.  0.  0.  0.  -£3£44. 

£360  EOUIPMEMT  ITEM  RECORDS 

c330  1 . 

£900  0.  3.6££9  0.  0.  0.  0.  0.  0.  0.  O.  O.  0.  O.  0,  0.  u.  0.  O.  O.  O.  O. 

.  0.  414,5.4:51^ 

.•';£■:■  ruel  •:!:t'si.‘MP’’:i:ri 
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i:'?S0  0. 

■3&M _ tlftnil-lifv-IMSTft  EOUIP  IMDICflTOPS: 

3l4€)  1. 

3160  0.  0.  0.  0.  0.  0.  0-  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  0.  0 

0.  0. 

31S0 
3200 
3220 

.  0.  0.  0. 

32>i0  MILITftPY  MEHICLES 

3260  1 . 

32S0  0.  0.  0.  0.  0-  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .01152  0.  O. 

.  0.  0.  0. 

5300 
3320 
33-iO 


•iPECIflL  HRMDLIHG 

1 . 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .03:394  O,  0. 


.  0.  0.  0. 

3420 
3440 
3460 

.  0.  0.  0. 

3430 

3C00  1 . 

3520  0.  0. 

.  0.  0.  0. 

3540 
5560 
3530 
360Gi 
3t.20 
3640 
3660 

0.  0. 

3630  30  FT  30RH  SPACE 

3700  1 . 

?''20  0.  0.  0.  0.  0.  0.  4iii,i;.ii(i7  O.  ri,  0,  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

0.  0.  0.  -33303 

37-0  jC'PM  SEBS 

i'oO  0. 

3~30 

3300  0. 

3320  OTHEP  PEF.SOMrtEL  SUPPORT: 

33-0  I . 

3360  0.  0.  0.  0.  0.  0.  0.  >3.  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  0.  0.  0.  3. 

It  0 • 

3:3:30  ''EICH^B  F'RTtom?  3EP"E:' 


GEIIERRL  PURPOSE  RUTO 


0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  ..55127  0,  0. 


MON-MILITflPY  UEHICLES 

1. 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .  137.07  0.  0. 


AIRCRAFT  TRACTORS 

1. 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .29954  0.  0. 


TOTAL  UEHICLES 

1. 

0.  0.  a.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  O.  0.  0.  0.  0.  .31106  0.  0. 
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ANNEX  3 


LISTING  OF  FY78  MODEL  PARAMETERS  AND  EQUATIONS  FOR 


THE  STRATEGIC  AIR  COMMAND  (SACFL) 
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•  I;”  'JACFL 

w.y  1j436. 

-y  'ilRfiTEGIC  rtIP  COMMAND 

T*J  r.  £4.  17.  .yOl  t-.  “3.  £.  lO. 

38  7049. 

188  ■'908. 

130  £.179. 

1^0  7322 . 

130  903. 

ISO  2720. 

280  33£. 

220  0. 

0 . 

2t.0  8. 

230  8 . 

380  8. 

■-••20  8. 

.3-0  0. 

*  iTi  1  •T'  1 

'330  183779. 

-08  92133.3. 

•120  '93‘i3. 

— lO  -3  S3. 

-30  330. 

ISO  4i2=i:i. 

S80  939S. 

S20  1U3-1-3. 

S-iO  ■i.SblSS. 

S30  'CADM*  “9.99  0. 

S30  .ADMIMISTPATION 

380  'CP'rO*  30.20  13-5. 

320  PETRIL  SUPPLY  OPERATIONS 

3-0  ’CtllE*  -19.33  0. 

330  IIAINTEMAMCE  OF  INSTALLATION  ECiUIFHEI'T 

330  'LOSS*  33.24  193. 

■'80  OTHER  3ASE  SEP'.' ICES 

~20  'CMHR»  35.53  0. 

7-10  MORALE  WELFARE  C  PECPEATICN 

"SO  ■I30PS'  33.25  ~S. 

"SO  OTHER  PERSONNEL  SUPPORT 

■  'LrirH'  si. is  o. 

ihchelop  housing  opepa'^ioiis 
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;;.-y 


■■3j0»Q»i3*0>0»0»€(«0j0j0«0j  yjd*  -  j.  -i" •  ~.  '350*  -  .  £'?7 >  -•  'rJb*  -£r<  -ii.  i~t-l . 


«0>-.31 I £ 

gai  £3005>  -14bS»  -44-10. -164>  -£S30  j  -557.  -1 305.  -£S3. 0. 0..  -308055. 18330.  -00 

?.  4000005 -3£4.  5j  •314a.  3. -£51 1 . 3 
84£  1> 1> 1j 1 ) 1> 1. 1j0.0.0.@»0»0>0J0.0j0J0.0J0.0.0.0.O 

343"  -1.0>0.0.0J0.0«l.0J0.O50J0J0».  0-347  .  .  00050.0.05  0.  0.050.0.0 

3—4  05-1.0.0505050.0.  1.0.0.05  0*.  0.-05  05  •  00£07  5  .  00038 .050.0.0.050 

345  0505-1. 05050505050. 1.0.0.0.0.050.0505 .£75 .3814.05050.0 

348  050505-1.0.050505  05  0.  I. 0.0. 0.0.050. 050505 . 01£l5  0. 0. 0 

347  05050505- 1*05050505050.  1.0. 0*0. 05050. 0.050*0*  . 0031 5  0 

340  0505050505— l505050*050.O'l* 05050505050505. 00 1*050*. O0£ 

■34g  050.05050505— 1*05050*  €*.0*0  5  150.05050*0.05  0*05 . 0004g9. 0 

350  0.050505050.05050.0505050.0*3. 14*0 5 0* 8* O* 0* - 1 5 Os 05 0 

351  0505 05 050505 05 05 0505 05 05 05 05. 35 50505050. 05050. -1*0 

S5£  0.0505050505050505050505  050. 1. IfiS. 05 05 0* 05 0 *  05 05 05 - 1 

353  050.05050505050505050505050505-1  •050*3<505 .3O3453<50*0 

354  05  05  05  05  05  05  0*05  05  05  0*  0. 05  05  8.  3c’95  0.  -1  5  05  0*05  0.0*05  0 

355  0505050. 0.0505050*050. 050. 0.0.  1 5 0* O *  05 05 05 -1  *  05 0 

358  O5  05  05  05  0505  0505  0505  05  0. 05  05  05  0. 0.  05 . 1  r?35  -1  5  05  0*  O5  0 

357  05  05  0*05  05  05  05  05 0*05  05  05  0*05  05  0.  .  03'?4g5  - [  j  g.  g.  g.  Q.  gi  g 

353  050. 0. 05050505050505  0.  0. 05  05050*0*  0.-1 -*0.0.0*.  01'?  13*0 

1££0  £.  3. 

1£40  18. 

i£60  TRfiOEL  TRflNSftCTIOMS 

1£30  17. 

1300  TOTAL  ITQ'I  RECORDS 

13£0  IS. 

1340  •  AU I ATI on  RUEL  COMSUMPTION 

1380  13. 

■1330  MILITARY  UEHICLE  IMUOITOPY 

1400  £0. 

1420  TOTAL  MILEAGE 


IIEIGHTED  PATIOMS  SEP'O 


F-32 


0.  0.  0.  0.  0.  0.  0 


1-S0  0. 

hLMIfUSTPftTlOn  INDICATORS: 

15.E0  1. 

1540  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  a.  0. 

0.  0. 

1500  TPA"EL  TRANSACTIONS  PROCESSED 

15S0  1.  y 

1000  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .00352  0.  0.  0.  0.  0.  0. 

.  0.  0.  419.  S 
1620  SOS  BUDGET 

l6-i0  1. 

1660  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  3.31323  0.  0.  0.  0.  0.  0. 

0,  0.  0.  10993-t. 

1638  TRANSACTIONS  AUDITED 

irO0  1. 

1720  0.  0.  0.  0.  0-  0.  0.  0.  0.  0.  0.  0.  0.  0.  .994076  0.  0.  0.  0.  0.  0. 

0.  0.  0.  0. 

1740  LEAl'E  AND  PAY  ACCOUNTS 

1760  1. 

1730  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .163796  8.  0.  0.  0.  0.  0. 

0.  0.  0.  0. 

1300  Cl' 'ILIAN  PAY  RECORDS 

1320  1. 

1340  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  0,  0.  0.  .97133  0.  0.  0.  0.  0.  0. 

.  0.  0.  -675.3 

1360  MATERIAL  ?:  SER"ICES  TRANSACTIONS 

.'330  0. 

1900 

1920  0. 

19‘:0  P'DPULATICN  INDICATORS: 

I960  1. 

1930  9.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0.  (. 

0.  0. 

2000  TOTAL  P'SPULATIOtl  SUPPORTED  f  INCL  DERI 

2020 

2040  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  1.  0.  0.  0.  0.  0.  0.  0.  0 

0.  0. 

2060  BASE  POPULATION 

2030  1 . 

2100  1.  1.  1.  1.  1.  1.  1.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0 

0.  0. 

2120  303  POPULATION 

2140  1. 

S160  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0-  0-  0-  0-  0.  1 

0.  0. 

2130  MILITARY  POPULATION 

2260  1 . 

2230  -1.  -1.  -1.  -1.  -1.  -1.  -1.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  0.  0.  0. 

.  ..  0.  ■■'.  >-•. 

:  ■  00  r  • :  s  = :  1: :  I  p  opulat  i  of  • 


F-33 


0 


£330  3UPPLV  IMDICfiTORS: 

£400  1 . 

£4£0  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  3.33?  0.  0.  0.  0. 

0.  0.  -£?9?31. 

2^40  TOTAL  fPfiMSflCTIONS 

£4fi0  1. 

£4g0  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  0.  £.331394  0.  0.  0. 

0.  0.  0.  -£34050.3091 

£500  -iUPPLY  TP.flNSRCTIQMS 

£5£0  1 . 

£540  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  .  13989£4  0.  0.  0. 

0.  0.  0.  -1405£.536£ 

£560  PEQUI3ITI0NS 

£530  1. 

£600  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .£3045757  0.  0.  0 

.  0.  0.  0.  -19035.308 
£6£0  EQUIPMeJT  TRflMSfiCTIONS 

£640  1 . 

£6o0  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  O.  0.  O.  0.  .1547571  0.  O.  0. 

0.  0.  0.  ~1£793.S467 
£630  RECEIPTS 

£700  1. 

£7£0  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0-  0.  0-.  0.  0.  0.  1.1763  O.  O.  O.  0 

.  0.  0.  0. 

£740  TOTAL  ItlUEtJTORY  ITEM  RECORDS 

£760  1 . 

£730  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  0.  0.  0. 

0.  0. 

£300  SUPPLY  ITEM  RECORDS 

£3£0  1 . 

£340  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  0.  0.  0.  0.  .1763  0.  0.  0.  0. 

0.  0.  0. 

£360  EQUIPMENT  ITEM  RECORDS 

£330  i . 

£900  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  0.  0. 

0.  0. 

£9£0  fl'.'IRTIOM  FUEL  COtlSUMPTIOM 

£940  0. 

£960 

£930  0. 

3000  MfilNT  OF  IMSTft  EQUIP  IMDICfiTORS: 

S8£0  1 . 

3040  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  1.  0.  0. 

.  0 . 

"OTAL  MILEAGE 


F-34 


i£io0 

5100 

.  0.  0.  0. 

5120 

3140 

3100 

.  0.  6.  0. 

■3130 

3200 

3220 

0.  0. 

3240 

3260 

32'20 

0.  0.  0. 

3300 

•3320 

•3340 

0.  0.  0. 

33o0 

3330 

3400 

.  0,  0.  0. 

:.-2o 

3440 

34(50 

0 .  0 .  0 . 

3430 

3500 


0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  :’.130:'  0.  0 


TOTAL  UEHICLE  EQUIUflLeiTS 

1. 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  3,1360  0.  0 


TOTAL  '.'EHICLE3 

1, 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.-  0.  0.  0.  0.  0.  0.  1.  0.  0.  0. 


MILITAR*!*  UEHICLES 

1. 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .063?  0.  0. 
AIRCRAFT  TRACTORS 

1. 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  .’P-Sll  0.  0. 


SPECIAL  HAHDLIMG 

1. 

0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  ■).  0.  0.  0.  0.  0.  2.1360  0.  0 


MOM-MILITARY  UEHICLES 

1. 

0.  0.  0,  0.  0.  8,  8.  0,  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  .2622  0.  0. 
OEMEPAL  PURPOSE  AUTO 

0.  0,  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1,3733  0.  0 


-j.  tJ. 


-LL  F  UPROSE  TRUCI.3 


F-35 


0 


:;;?S0 

^600  0. 

•36c:0  SflCHELOR  HOUSIMG  IMDICftTORS: 

'3040  1. 

•3600  0.  0.  0.  0.  0.  0»  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0 

447:350  0  .  4395. 

•3080  8Q  FT  D0Rt1  SPftCE 

3700  1. 

3720  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0 

73813  0.  22432. 

3740  DORM  3E3S 

3700  0. 

3730 

3800  0. 

■3820  OTHER  PERSOMMEL  SUPPORT*. 

3840  1 . 

3800  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0 

1.  0. 

ilEICHTED  PftTIGMS  --EP'O 


F-36 


ANNEX  4 

LISTING  OF  FY78  MODEL  PARAMETERS  AND  EQUATIONS  FOR 
THE  TACTICAL  AIR  COMMAND  (TACFL) 
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■fiCFL 


-■•0  TfiCTICflL  filR  COMMftMD 

60  7.  c4.  ir.  .001  6.  41.  3.  10. 

30  5130. 

100  5203. 

120  1236. 

1-10  4A2?, 

160  626 . 

1  *^0  li^  I  5 . 

200  233. 

220  0. 

240  0. 

260  0. 

230  0. 

300  0. 

320  0. 

340  0. 

•360  38033. 

:S0  3-562. 

—00  2v334i 

•^20  220525. 

-40  -04. 

-60  36338?. 

480  6881. 

500  84645. 

520  3448??. 

O40  0. 

560  75.51  O. 

530  flDNIMISTPflTrOH 

600  'HR'SO'  30.32  165. 

620  FETflIL  SUPPLY  OPEPflTIOMS 

640  ’HNIE’  75.31  0. 

660  MPlIMTENflMCE  OF  IMSTRLLflTIOM  EOUIPNEMT 

630  'H023’  33.33  133. 

700  OTHER  BASE  3ERUICES 

720  -HHHF'  62.30  0. 

.'40  MORPILE  llELFflPE  L  RECPERTIOM 

760  'HOPS’  56.00  73. 

~S0  OTHER  PERSOMMEL  SUPPORT 

.■.■■’.'O  ’HTHO’  34,62  0. 

.i'J  IhUPELCP  HOUSlf'3  OPECRTIOflS 


F-39 


Ocw  ICr?! > -596. £13?. -IS??, -£5.-7??. 40989 > -£?66. 55S5> -490. 568» -5i3£ 

. 7901 . -33. 9462j  0f  0»-6£26.0599>-l02?695. ?8» -3574. 4969? -?S.?09265» -1539. 90 
055-95516.441,20000 

380  1,1..  I*!,!,!,!.*  05  05  05  0505  05  05  0505  05  05  050505050,0 

900  -1,050505050505 1,050505050505 .038, .01015,050,0,0505050,0 

920  0,-1,050505050505 1,05050505050505 .00125505050,050.050 

940  0,0,-1,0.050.050505 1505050.05050505 .0005996, . 307S2625 0. 05 0, 0. 

0 

960  0,0,0.-1.050505050505 1,0. 0505 05 0,050, 05 . 0045.0, 0,0,0 

980  0,0, 0505-1, 05 0.0505 05 05 1,05 05 05 05050, 05 0,05. 00 16,050 

1000  0,050.0505— 1,05050505 05 0.1. 05 05 0.0. 0.0. .0015.0,0, .00££50 

1020  0,05050.0505— 1,0505 05 05 05 05 1,05 0.0, 050. 0. .0298.0,050 

1030  050.0,05  0,05  05  05  050505  05  05  05  3.76367568, 0,0505  0,-1.0,0,0,0 

1035  05050.050,0,0505050505050,05 .863380899450,0,0,050,05-1,0.0 

1040  0.0.0.0,050.05050505050.050505-15050.0. .2123,0.0,050 

1060  050,050,0.0505050.050.050505 18.98,05-1,0.05050,05050 

1080  0.0. 0,0. 0505 050505050505 0,0,2. £129, 05 0,-1, 0,0,0, 0.0.0 

1100  0,0,0.0,050505050505050,050.0,050.0.-1,0,0. .003843,0.0 

1160  0,05  0,05  0,0,05  0.05  05  0505  05  0.05050,05  0,05-1,. 0631  *  O, 0 

1180  0.0,0,0,0.050.05  05  05  050.0.0,0,0.0,0, 0.05  36.2395  05-1.0 

1200  0,050,0,050.05050505050.0,53, 1,050,0.0.0,0,0,0.-1 

ic20  2.  3.  1 . 

1240  16, 

1260  TRfti'EL  TRFiriSfWTIOMS 

1280  17. 

1 300  TOTAL  TRflMSflCTIOCiS 

1320  13. 

1340  EQUIPMENT  TRANSACTIONS 

1360  19. 

1330  AIRCRAFT  TRACTORS 

1400  21. 

1420  SQ  FT  30RM  SPACE 

441,1  i;.?, 

.-^.0  liEICHTEj  RATIONS  SEP"ED 


F-40 


1-S0  0. 

fiBMIMISTRftTIOM  IMDICflrORSi 
1520  1. 

1548  0.  0.  8.  8.  8.  8.  8.  8.  8.  8.  8.  8.  8.  8.  8.  1.  8.  8.  8.  8.  3.  8.  8. 

0.  0. 

1560  TPfttJEL  TRflHSf=CTIONS  PPOCESSED 

1530  1. 

1600  .102  8.  0.  0.  8.  0.  0.  -.102  0.  8.  0.  0*  8.  8.  8.  8.  8.  8.  0.  8.  0. 
0.  0.  0.  -1.5 
1620  SOS  SUBGET 

1 649  1 . 

1660  66.667  8.  8.  8.  0.  8.  8.  -66.667  8.  8.  8.  8.  8.  8.  0.  8.  8,  8.  8.  u. 

0.  0.  0.  0.  79398. 

1680  TRflNSfiCTIOriS  AUDITED 

1708  1. 

1728  0.  0.  0.  0.  8.  0.  0.  0.  0.  8.  0.  0.  0.  0.  1.016‘i  8.  8.  8.  8.  8.  8.  0 

a  Oa  0* 

" 17^0  *  ”  LEflUE  AMD  PRY  ACCOUMTS 

1760  1. 

i'se  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  8.  8.  0.  .15273  8.  0.  8.  8.  8.  8.  !■.. 

.  8.  8.  0. 

1300  CIU ILIAN  PAY  RECORDS 

1320  1. 

ISJ.8  22.33  0.  0.  0.  0.  0.  0.  -22.33  8.  0.  8.  0.  0.  8.  0.  0.  8.  0.  8.  8.  •. 

.  0.  0.  0.  -31420. 

1360  MATERIAL  G  SERUICES  TRANSACTIONS 

1330  8. 

1900 

1920  8. 

1940  POPULATION  INDICATORS: 

I960  1 • 

1930  8.  0.  8.  8.  8.  0.  0.  8.  0.  8.  8.  8.  8.  8.  8.  8.  8.  8.  8.  1.  8.  8.  -J. 

0,  8.. 

2000 
2020 
£0^0 

8.  0. 

2060  SASE  POPULATION 

2030  1 . 

2100  1.  1.  1.  1.  1.  1.  1.  8.  8.  0.  0.  8.  8.  0.  0.  8.  8.  8.  8.  0.  8.  8.  C . 

8.  0. 

2120 
2140 
2168 

0.  8. 

2138 
.2260 
2230 

.  ..  8.  8.  C. 

ni'i':.:.;!!  pcfulaticn 


MILITARY  POPULATION 


-1.  -1.  -1.  il*.  8.  0.  8.  8.  8.  0.  1.  0.  8.  8.  8.  . 


SOS  POPULATION 

1. 

8.  8.  8.  0.  8.  8.  8.  8.  0.  0.  8.  8.  8.  8.  8.  8.  8.  8.  8.  8.  8.  1.  . . 


TOTAL  POPULATION  SUPPORTED  1 1 NCL  DEPi 


8.  8.  8.  8.  8.  0.  0.  8.  0.  0.  0.  0.  8.  8.  1.  8.  8.  8.  8.  8,  8.  8. 


F-41 


0 


2?£0 
2340 
2360  0. 

2380  SUPPLY  IMQICfiTORS: 

2400  1. 

2420  0.  0.  0  .  0  .  0.  0.  0.  0.  0.  0.  0.  0  .  0.  0.  0  .  0.  1.  0  .  0.  0.  d.  0. 

0.  0. 

2440  TOTAL  TRANSflCTIOMS 

2460  1 . 

2400  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  .3981049506  -.39810- 

9506  0.  0.  0.  0.  0.  0.  0. 

2500  SUPPLY  TRAriSACTIONS 

2520  1. 

2540  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  .0572195666  -.057219 

5666  0.  0.  0.  0.  0.  0.  0. 

2560  REQUISITIOMS 

2530  1. 

2600  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  0.  0.  0. 

0.  0. 

2620  EQUIPMEtJT  TPRNSACTIONS 

2640  1 . 

2660  0.  0.  0..  0  .  0.  0  .  0.  0.  0.  0  .  0  .  0  .  0.  0  .  0  .  0.  .0446754832  -.044375 

4832  0.  0.  0.  0.  0.  0.  0. 

2680  RECEIPTS 

2700  1. 

2720  0.  250.  0.  0.  0.  0.  0.  0.  -250.  0.  0.  O.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

*2740  "  ^  TOTAL  IMUEriTCRY  ITEM  RECORDS 

2760  1. 

2730  0.  213.5493  0.  0.  0.  0.  O.  O.  -213.5493  0.  O.  O.  0.  0.  0.  0.  O.  0.  .• 

.  0.  0.  0.  0.  0.  -325983.76439 
2S00  SUPPUi-  ITEM  RECORDS 

2320  1 . 

2340  0.  31.-507  0.  0.  0.  0.  0.  0.  -31.4507  0.  0.  0.  0.  O.  0.  0.  0.  O.  0. 

0.  0.  0.  0.  0.  -46911.23511 
2360  EQUIPMEHT  ITEM  RECORDS 

2330  1. 

2900  0.  31.25  0.  0.  0.  0.  0.  0.  -31.25  0.  0.  0.  O.  O.  0.  0.  0.  0.  0.  0.  ■ 


.  0,  0.  0.  -117459. 

2920  A'lIATIOM  HJEL  COMSUMPTIOH 

2940  0. 

2960 

2930  0. 

5000  HAIMT  OF  IMSTA  EQUIP  IMDICATORS: 

3140  1. 

3160  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0-  0-  0.  0*  0-  0-  0-  23.0367  0.  O. 

0.  0.  0.  0. 

3130  TOTAL  'CHICLES 

:2O0  i . 

Sec'’  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  ;i.i;94  1  C .  0. 

J.  0. 

.40  !;ILITAPV  'CHICLES 
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3£6e  1. 

'iZ5Q  0.  8.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  3.  1.  3.  3.  3.  3. 

8.  3.  ‘ 

3330  fllRCRflFT  TRftCTORS 

33£0  1. 

3340  3.  0.  0-  0.  0.  0.  0.  0-.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  10.3941  3.  3. 

8.  0.  3.  3. 

3360  SPECIAL  HANDLING 

33S0  1. 

3400  0.  0.  0.  0.  0.  0.  0.  0.  0.  0..  0.  0.  0.  3.  3.  3.  3.  3.  16.3926  3.  3. 

3.  3.  3«  3. 

34£0  flON-NILITARY  UEHICLES 

34413  1 . 

3460  0.  3.  0.  0.  0.  0.  0.  0.  0.  0.  3.  3.  3.  3.  3.  0.  3.  0.  1.S21S  0._  3.  0 

.  3.  3.  3. 

3480  i^lERAL  PURPOSE  AUTO 

3500  1. 

3520  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  3.  3.  3.  15.1708  8.  3. 

0.  0.  0.  0. 

3543  ALL  PURPOSE  TRUCKS 

3560  3. 

35S8 

3600  0. 

3bc0  SACHELOR  HOUSING  INDICATORS: 

3643  1. 

^6b3  3.  3.  3.  0.  3.  3.  0.  0.  0.  0.  3.  0.  3.  3.  3.  3.  3.  3.  3.  3.  1.  3. 

3.  3. 

3680  SQ  FT  DORM  SPACE 

3700  1. 

3720  0.  0.  0.  3.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  3.  3.  3.  0.  4.7503::i:- 

0.  3.  0.  -547. 

374®  dorm  2EDS 

3760  3. 

3780 

3800  0. 

3820  OTHER  PERSONNEL  SUPPORT: 

3840  1 . 

5360  3.  0.  0.  0,  0.  0.  0.  0.  0.  0,  3.  3.  3.  3.  3.  0.  3.  3.  3.  0.  3.  3.  .. 


.Wio'  HEICHTED  RATIONS  SER"ED 
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ANNEX  5 


LISTING  OF  TACTL  MODIFIED  TO  INCLUDE  MISSION  INDICATORS 
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400  1 87?  1  j  -596 .  £137'  — 1597 .  -ifiS  >  -777. 4098?  •  — £766  •  5535 1  -'^90 . 563  •  -  jo£ 

. 7901  > -33. 946£, 0*0>  -6££6.a599>  -10£7695. 7S> -3574.  4969j -73 . 709£65»  -1539.  •?€< 
05,-95516.441, £0000 

880  1,1, 1,1, 1,1, 1,0,0' 0,0, 0,0, 0,0, 0,0, 0,0, 0,0' 0,0,0 

900  -1,0, 0,0, 0,0,0, 1,0, 0,0, 0,0,0, .038, . 01015, 0,0,0,0'0,0,0'0 

9£0  0, -1, 0, 0, 0'0, 0,0, 1, 0, 0, 0, 0, 0,0,0,. 001£5, 0,0, 0,0,0' 0,0 

940  0,0,  — 1,0,  0,0,  0,0,0,  1,0,  0,0,  0,0, 0,0,  .  0005996,  .  S07S£6£,  0,  0' 0,  0' 

0 

960  0,0,  0,-1, 0,0, 0,0, 0,0,  1,0,  0,0, 0,0,0' 0,0,  .  0045, 0,  0, 0' 0 

980  0,0,0,0,— 1,0,0'0'0,0,0,  1,0,0,0,0'0,0'0,0,0,  .0016,0,0 

1000  0,0, 0,0, 0,-1, 0,0,0, 0,0,0, 1,0, 0,0, 0,0,0, .0015,0,0, .00££,0 

10£0  0,0, 0,0,0, 0,-1, 0,0,0, 0,0,0, 1, 0,0,0, 0,0, 0, .0£98,0, 0,0 

1030  8'0,0,0,0,0,0,0,0,0,0,0, 0,0,3.76367568,0,0,0,0,— 1,0,0 '0,0 

1035  3, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0,0, . 8633808994' 0,0,0'0,0'0'-l,0«0 

1040  0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,-1, 0,0,0, . £1£3, 0, 0, 0, 0 

1060  0, 0, 0, 0, 0, 0, 0, 0, 0,0,0, 0, 0, 0, 18. 98,0, “l'0'0, 0,0, 0,0,0  - 

1080  0,0,0,0J0,0,0,0,0,0,0,0,0,0,£.£1£9,0,0,— I ,0,0,0 '0,0,0 

1100  0'8,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0'— 1 , 0,0, .003843,0,0 

1160  0,0,0,0,0,0,0,0,0,0,8,0'0,0,0,8,0,0,0'0'-l, .0631,0,0 

1180  0,0,0,01^0,0,0,0,0,0,0,0, 0,0, 0,0, 0,0, 0,0' 36. £39, 0, -1 • 0 

1£00  0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 0,0, 1,0,0,0,0,0'0,0,0,-i 

1££0  £.  3.  7. 

1£40  16. 

1£60  TRP'.'EL  TPfiMSftCTIOMS 

1£20  17. 

1300  TOTfiL  TRflMSFiCTIONS 

* 3£0  18. 

*3^3  EQUIPMOIT  TRfiHSfiCTIONS 

1360  19. 

1 380  filP.CRRFT  TPfiCTORS 

1400  £1. 

;  ic0  3C!  FT  30PM  9PflCE 

1-40  £3. 

1-60  1£IGHTE3  RflTICrrS  ’SEPUED 
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1480  0. 

1500  rtDMIMISTPRTIOM  IMDICflTCRS: 

1520  1. 

1540  g.  0.  g.  0.  0.  8.  g.  g.  g.  g.  g,  g.  g.  g.  g.  i.  g.  v3.  g.  g. 

0.  0.  0.  0.  0. 

1580  TPfV-iEL  TRflMSfiCTIONS  PROCESSES 

1580  1. 

1800  .102  0.  0.  0.  0.  0.  0.  -.102  0  .  0  .  0.  O'.  0.  0.  0.  0.  0.  0.  0 

.  0.  0.  0.  0.  0-.  41.5 
1820  30S  SUDGET 

1840  1. 

1880  88.887  0.  0.  0.  0.  0.  0.  -88.887  0.  0.  0.  0.  0.  0.  0.  0.  0. 

0.  0.  0.  0.  0.  0.  0.  70898. 

1880  TPftMSflCTIONS  flUDITES 

1700  1. 

1720  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.0184  0.  0.  0.  0. 

1740*  ^‘ulflUE  ftMD  PRY  flCCOUMTS 

■  1780  1. 

1730  ■  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  6.  0.  0.  0.  .15278  0.  0.  0.  0. 

0;  0.  0.  0.  0.  0. 

1300  CIUILIfW  PRY  RECORDS 

1820  1. 

1840  22.38  0.  0.  0.  0.  0.  0.  -22.88  0  .  0.  0.  0  .  0.  0  .  0  .  0.  0.  8. 

0.  0.  0.  0.  0.  0.  -31420. 

1380  riRTERIRL  &  SERMICES  TRRNSflCTIOMS 

1880  0. 

1900 

1920  0. 

1940  POPIJLRTIOM  imiCRTORS: 

1980  1. 

1980  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1. 

0.  0.  0.  0.  0. 

2000  TOTAL  POPIJLRTIOM  SUPPORTED! I MCL  DEP) 

2020  1. 

2040  0  ,  0  .  0,  0  .  0.  0  .  0.  0.  0.  0  .  0.  0  .  0.  0.  1.  O,  0.  0.  O.  O. 

0.  0.  0.  0.  0. 

2080  BASE  POPIJLRTIOM 

2080  1. 

2100  1.  1.  1.  1.  1.  1.  1.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  v:<.  0. 

0.  0,  0.  0.  0. 

2120  BOS  POPIJLRTIOM 

2140  1. 

2180  0.  0.  0.  0,  0.  0.  0-  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

0.  1.0.  0.  0. 

2130  MILITARY  POPULATION 

2280  1 . 

2280  -1.  -1.  -1.  -1.  -1.  -1.  -1.  0.  0.  0.  0.  0.  0.  0.  :.  0.  0.  0. 

0.  0.  0.  0.  0.  0.  0. 

2300  MISSION  POPULATION 

2320  0. 

2340 

2380  0. 

2330  SUPPLY  INDICRTOPS; 

2400  1 . 

2420  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  1.  0.  0.  . 

O.  0.  0.  0.  0. 

2440  total  TRANSACTIONS 
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.2460  1. 

c**S0  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

-.3081043506  8.  0.  0.  8.  6.  8.  8. 

£500  SUPPLY  TRftHSflCTIOMS 

£520  1. 

£540  0.  0  .  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

—.0573105666  0.  8.  8.  8.  8.  8.  8. 

£560  REQUISITIOMS 

£580  1. 

£600  0.  0.  0  .  0.  0.  0.  0.  0.  0.  0  .  0.  0.  0.  0.  0. 

0.  0.  0.  0.  0. 

£6£0  EQUIPMENT  TRfiNSflCTIONS 

£640  1. 

£660  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 
-.0446754333  8.  8.  0.  0.  0.  8.  0. 

£680  PECEIPTS 

£706  1 . 

27£0  0.  £50.  0.  0.  0.  0.  0.  0.  -£50.  8.  0.  8.  8. 

.  0.  0.  0.  0.  0.  -373305. 

2740  TOTAL  INUENTORY  ITEM  RECORDS 

£760  1 . 

£780  0.  213.5403  8.  8.  8.  0.  8.  8.  -£18.5403  0.  8 

0.  0.  0.  0.  0.  0.  0.  0.  -335083.76480 
2300  SUPPLY  ITEM  RECORDS 

£320  1. 

£340  0.  31.4507  0  .  0.  0.  0.  0.  0.  —31.4507  8. 

.  0.  a.  0.  0.  0.  0.  0.  -46011.23511 
£360  EQUIPMETtT  ITEM  RECORDS 

£330  1. 

£000  3.  31.25  0.  0.  0.  0.  0.  0.  -31.25  0.  8.  8.  8 

0.  0.  0.  0.  0.  0.  -U7459. 

£020  Ai'IATION  RJO.  CONSUMPTION 

£040  0. 

£960 

£080  0. 

3000  tIAINT  OF  INSTR  EQUIP  INDICATORS: 

3140  1. 

3160  8.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

7  0.  0.  0.  0.  0.  0. 

3130  TOTAL  UEHICLES 

3200  1. 

3££0  0.  0.  0.  0.  0.  0.  0.  0,  0.  0.  0.  0.  0.  0.  0. 

1  0.  0.  0.  0,  0.  0. 

3£‘i0  Hi'LITARY  UEHICLES 

3260  1 . 

3230  0  .  0  .  0  .  0  .  0.  0.  0.  0.  0.  0  .  0  .  0  .  0.  0  .  0. 

0.  0.  0.  0.  0. 

3300  AIRCPAFT  TRACTORS 

3320  1. 

3340  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

1  0.  0.  0.  0.  0.  0. 

3360  SPECIAL  HANDLING 

3338  1. 

3400  0.  0.  0.  0.  0.  0.  0.  0.  8.  0.  0.  0.  0.  0.  0. 

6  0.  0.  0.  0.  0.  0. 

3420  MON-MILITARY  UEHICLES 

3440  1. 

-■‘cO  i. .  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  V.  0. 

0.  0.  0.  0.  0. 

':Et:EFAL  PURPOSE  AUTO 


0.  .S031040S06 

0.  .057£105666 

0.  0.  1.  0.  0. 

0.  .8446754832 

0.  0.  0.  0.  0.  0 

.  0.  0.  0.  0.  0. 

0.  0.  0.  0.  0.  0 

.  0.  0.  0.  0.  0. 

0.  U.  U.  £3.03)^ 

0.  0.  0.  11.00“ 

0.  0.  0.  1.  0. 

0.  0.  0.  10.09“ 

0.  0.  0.  16.992 
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■3500  1. 

■L-5£0  0.  0.  0.  0.  0'..  0.  0.  0^  0.  0..  0.  0.  0.  0.  0.  0.  0.  0.  15.179 

0  0.  0.  0.  0.  0.  0. 

35>i0  ALL  PURPOSE  TRUCKS 

3500  0. 

3530 

3000  0. 

3020  BACHELOR  HOUSIMa  IMDICflTORS: 

3040  1. 

3060  0.  0.  0.  0.  0.  0.  0.  0.  01  0..  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

1.  0.  0.  0.  0. 

3080  30  FT  30RM  SPACE 

3700  1. 

3720  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

4.750036  0.  0.  0.  “547. 

3740  30RM  BESS 

3760  0. 

3730 

3800  0. 

3320  OTHER  PEFSOMICL  SUPPORTS 

3S«i0  1. 

3360  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0. 

0.  0.  1.  0.  0. 

3330  WEIGHTED  PATIOMS  SERUE3 

3300  0. 

3902 

390*s  0. 

3920  MISSION  INDICATORS: 

3940  1. 

3960  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  . 02991 i?67“ 

0.  0.  0.  0.  0.  0.  0.  -36‘:00.0 
3930  rillD  PLYIMG  HOURS 

“000  1 . 

“020  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0.  0,  0.  .012210813 

.  0.  0.  0.  0.  0.  0.  -35270.7 
“0-0  Fills  SORTIES 
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APPENDIX  G 

THE  LINEAR  PROGRAMMING  MODEL 


THE  LINEAR  PROGRAMMING  MODEL 


Linear  prograaning  is  used  as  the  con^utatlonal  iaethodolog7  for 
solving  the  various  manpower/workload  problems  in  the  GEBOS  model.  This 
appendix  describes  the  linear  programming  subroutine. 

The  linear  program  can  be  run  from  GEBOS  as  a  separate  print  option. 
Instead  of  the  normal  print  options,  the  user  enters  "199."  The  actual 
equations  used  by  the  linear  program  can  be  listed  by  printing  the  data 
set  "BOSTHP."  The  output  of. the  linear  program  module  is  stored  in  the 
data  set  "BOSLST." 

The  linear  programming  problem  as  described  in  "BOSTMP"  has  the 
following  format: 

LINE  1:  Number  of  variables,  number  of  constraints,  epsilon 
(test  for  0) 

LINE  2:  Objective  ftmctlon 

LINE  3:  Constraint  constants 

LINE  4  to  END:  Constraint  variable  coefficients 

The  number  of  variables  in  the  problem  Includes  slack,  and  surplus 
variables.  The  current  program  can  handle  up  to  50  variables  and  25 
constraints.  Epsilon,  a  precision  factor,  provides  the  "0"  test  value. 

Any  value  less  than  epsilon  is  assumed  to  be  0 .  The  objective  function 
is  stated  for  a  minimization  problem.  Any  objective  function  can  be 
stated  as  a  minimization  problem.  For  example,  the  workload  maximiza¬ 
tion  problem  can  be  stated  as  a  minimization  problem  by  changing  the 
plgn  on  the  cost  coefficients.  Minimization  of  a  negative  quantity  is 
identical  to  maximizing  the  positive  value  of  such  a  quantity. 

There  are  five  subroutines  Involved  in  the  linear  program.  They 

are: 
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SUBLF 

MATGEN 

REITA 

RAWIA 

RIVO 

The  subroutines  are  listed  as  an  annex  to  this  appendix. 

SUBLF  Is  the  central  program.  It  solves  the  set  of  constraints 
using  the  revised  simplex  method.  The  first  step  is  the  generation  of 
the  Initial  working  tableau,  using  the  subroutine  MTGEN.  The  next  step 
is  selection  of  the  column  td.th  the  lowest  total  price  using  subroutine 
REITA.  The  subroutine  RAWIA  selects  the  pivot  column  In  the  computations, 
uhlle  the  subroutine  RIVO  performs  the  actual  pivoting  operation. 

The  program  can  terminate  In  four  ways: 

•  Unbound  solution 

•  Inconsistency 

•  Fatilty  processing 

•  Optimal  solution 

In  an  unbound  solution  the  binding  constraint  Is  missing  on  one 
or  more  variables  In  the  objective  function  and  the  model  can  keep  In¬ 
creasing  the  objective  fxmctlon  Indefinitely  without  any  restriction. 

An  Inconsistency  occurs  when  two  of  the  constraints  are  found  to  be  In 
conflict,  such  as  X  >2  along  with  x  <1.  Faulty  processing  usually  means 
there  are  missing  constants,  variables,  or  other  contradictions  with  the 
parameter  list.  An  optimal  solution  Indicates  processing  was  completed 
normally. 

The  general  form  of  the  output  is  the  objective  function  total  (3), 
followed  by  the  values  for  the  model  variables,  in  the  order  they  were 
specified.  If  improper  processing  occurs,  the  appropriate  cause  of  the 
problem  Is  Identified. 
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The  particular  linear  programing  solution  search  methodology  used 
here  sometimes  results  in  "Inconsistency"  when  it  technically  shoxild  not. 
Due  to  the  nature  of  the  equality  constraints,  the  model  sometimes  goes 
through  an  intermediate  step  ^ere  one  or  more  of  the  model  variables  is 
computed  as  negative.  For  example,  due  to  other  restrictions,  dormitory 
space  may  be  computed  as  negative  in  a  particular  pivoting.  If  such 
inconsistencies  occur,  they  can  be  corrected  through  the  deirlvatlon  of 
additional  constraints.  These  additional  constraints,  while  redundant, 
prevent  variables  from  being  improperly  computed  outside  a  desired  range 
dtiring  intermediate  processing. 


G-5 


ANNEX  1 


LISTINGS  OF  SUBROUTINES 
SUBLP,  I-IATGEN,  REIIA,  RAWIA,  AND  RIVO 
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'LIST 

1 


SUBLP 


10 

11 

1£ 

13 

14' 

15 

Is 

IS 

!•? 

c0 

SI 


C  fi  PROGRAM  FOR  THE!  REUISE2)  SIMPLE:^  METHOD 
C  IT  STORES  THE  INVERSE  IN  AN  E:-!PLIC1T  FORM 
C  THE  OBJECnOE  FUNCTION  IS  TO  2E  MINIMIZED 
SUBROUTINE  SUBLP fX. OPT) 

COMMON/  INFO/A  (£5»  50 ) » B  ( £5 » £5) 1  BAS  t  £5)  j  M  >  M 1  >  M2  j  N  j  N 1 1  EPS 
DIMENSION  X(75) 

DATA  NREAD/l/>NPRINT/3/ 

C  GENERATE  INITIAL  TABLEAU 
CALL  MATCDl 

C  CONSTRUCT  THE  FIRST  WORKING  TABLE  AS  AN  M£'»M£  TABLE 
DO  19  I=3»M£ 

DO  13  J=£>M1 
IS  3fI«J)=0 
in  I>I-l)=l 
3i.Ij1)=A(IjIJ 
I3AS(I)=N+I-2 
'  i»I-l)=0 
V?  312jI-!)=0 
:3ASil)=-l 
I3AS(2)=0 
3Uj1)=A(1,U 
3i£jU=A(£j1) 


£4 

£5 


£s 


C  START  OF  PHASE  I 
!PRSE=1 

C  CHOICE  OF  COLUMN  WITH  LOWEST  PRICE 
£0  CALL  REITAUPASEjCDjJP' 

IBU=JP-1 

C  TRANSIT  FROM  PHASE  I  TO  PHASE  II 


1F(CD-'-EPS)£8.£4.£4 


£4  GO  TO  f£S>43)>IPftSE 
£5  jU5n=Ba»n 

IF'B(i>l)-£PS)£6>£6.4l 
£6  rpflSE«a 
GO  TO  £0 

C  FORMftTIOM  or  THE  EXTRA  COLUMN  AT  THE  EI-ITRBIE  RIGHT  OF  THE  3  TABLE 

23  GO  TO  ( 123.323) jIPASE 
l£8  3C=At2»JP) 

30  228  1=3. H2 

£23  3C=IIC+B(£jI-1)*A(I.JP)  • 

Bt£.M2)=DC 
328  SaPASE>M2)=CD 
CO  30  1=3. M2 
C=0 

30  £9  J=3>H2 
£9  C=t>B(I»  J-D-t'Arj.jP) 

3i.I.M2)=C 
30  CONTINUE 

C  CHOOSE  THE  PIUOT  COLUMN 
CALL  PAMIAlIP) 

IFi IP)34, 34.35 

34  GO  TO  (5£i37i. IPASE 

C  PEPFOPM  THE  PIMOTING  OPEPRTION 

35  CALL  Rl'.'Ot  IP.  IPASE.  IBU) 

GO  TO  £0 

C  PROBLEM  RESULTS  FOLLOW 
C  A)  UNBOUrm  SOLUTION 
37  WRITE tNPRINT.3)  I3U 
DO  39  I =2. M2 

39  WRITE  IMPRINT. 4)  IBASl  I) .  B'. 1 . 1 )  •  Bf  I .  H£J 


GO  TC  55 

C  3)  IMCOMSISTEMCY 
41  WR1TE(MPRIMT»6) 


GO  TO  47 

C  C)  OPTIMAL  30LUTI0^^ 

45  OPT=B(£»l) 

WRITE(I1PRINT>71  OPT 
flUAR=N 

C  3)  DETERMINATION  OF  THE  X*S 
47  30  43  J=1>NUAR 
43 

DO  49  1=3, M2 
IXsIBASd) 

43  :-:riX)=B(I,I) 

C  OUTPtJT  OPTIMAL  SOLUTION 

DO  2000  Ial,NURR 
WRITE(NPRINT,-«U«n 
2000  CONTINUE 
GO  TO  55 

C  DISPLAY  OF  FAULTS  i.IF  ANYi 
52  WRITE(NPRINT,9)  IPASE 
55  WRITE(NPRINTdl) 

RETURN 


■3  rORMAT(l0X, ’UNBOUND  SOLUTION  .  Ml ’.12  .M=  IMFINITV'l 

4  FORMATdOX,  ’XC,  12,’ 1PE20.S,2X,E£0.3. ’*1’ 1 
6  FORMATdOX,’ INCONSISTENT  EQUATIONS,  H=' .  1PE20.S.2X.  ■’  Z='«E20.3 


'  FORMAT  (’I’.  ’OPTIMAL  SOLUTION’.’  Z=».1PE20.S) 

■?  FORMAT (10X,»FAULr<'  PROCESSING  IN  PHASE’ .  12) 
ll  FORMAT (10X,’ END  OF  CALCULATIONS') 
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SUSROUTiriE  HftTCDJ 

COMMOM/'IHF<Vfi(25>50) »Bl£5»£5) > I3flS(£53  jHjMIjMSjNjMIiEPS 
DATA  MP.EAD/'l/'>HPRINT/3/' 

READ  THE  NUMBER  Or  '.lARIABLES. NUMBD?  OF  CONSTRAINTS  AND  THE  ACCU 

READ(NREAB»*)  NjMjEPS 

M1=M+1 

M2aM+£ 

Nl=N-t-l 

READ  COST  COEFFICIENTS 
READrNREADj*) (A(£f J) j JsajNt) 

READ  RHS 

READ  I NREADj  i A ( I > 1 i • I *S  j  M£} 

INITIALIZE  ReiAINDER  OF  INPUT  MATRi:: 

Al£5l)a0.0 
20  £00  I=»3>M£ 

PEAD(NREADf*1 lAf I, J) j J=£jNn 
£00  CONTINUE 

0(D  SPECIALIZED  INITIALIZATION 
INITIALIZE  FIRST  ROM 
DO  1£00  .J=»IjNI 
C=0.0 

20  1100  I=3>M£ 

1100  C»C+AiI>J) 

1£O0  A(1>J)=-C 


RETURN 


'LIST  PEITft 

C  ft  SUBROUTirC  TO  CHOOSE  THE  COLUMN  WITH  THE  LOWEST  PRICE 

126  SUBROUTINE  REITfl(IPflSE»CD» JP) 

127  COMMON/ INF0/ftt25>  50) » B  t25j  25)  ?  ISftS  r£5)  •  Ms  Ill  .M2j  N?  N1  j  EPS 

12S  CD=0 


129 

30  23  J=2jN1 

130 

CDJ=RfIPftSE»J) 

131 

ro  21  1=3* M2 

132 

21 

C3J=CDJ+B r  IPflSEj  I-l )  •«ft  f  I >  J) 

133 

IF(C3J-C3)22j23»23 

134 

22 

.JP»J 

135 

C 

136 

COMTiriUE 

137 


RETURN 


!LI:>T  PftWIfl 
■?!5  C 

A 

SU2ROUTirC  TO  CHOOSE  PIUOT  ROW 

44 

SUSROUTIME  RAWIA(IP) 

100 

COMMOH/'IMFO^A(£5»50)  >B1£5>£51  •  I2flSi£5)  >M.M1.M£,M.N1jE:P: 

101 

IP=-1 

103 

Ci=1.0E+£0 

103 

SO  33  I=3>M£ 

104 

1Fi3iI.M2J)33j33.31 

105 

J1 

OI=B(I>  1.1/B(IjM£3 

106 

IFi.ini-Ci)3£»33»33 

107 

02 

i:!=€!I 

10S 

IP=I 

109 

CONTIHUE 

110 

RETlJPri 

ST  RIUO 

i£  C  1=1  SUHROUTINE  TO  PERFORM  THE  PILOTING,  OPERATION 
13  SUBROUTINE  RIUO (IP. IPASEjIBU) 

L 14  COMMON^INFO.'AiaS.  50) » S  (£5»  £5)  •  IBAS  (£5) .  M.  Ml  •  M£f  ru N1 . EPS 

15  PINUal./BdP.ME) 

16  3lIP.M£)=0 

IT  30  36  J=1>M1 

13  C*BiIPsJJ’KPIW 

IS  B(IP>J)=»: 

£0  .30  36  1=IPASE..M£ 

£1  36  3(IjJ)=B(r>J)-»:'^(I.M£) 

liASdPtalBU 


RETURN 


-  -  APPENDIX  H 
MODEL  VALIDATION  RUNS 
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MODEL  VALIDATION  RUNS 


Following  the  development  and  testing  of  the  model  using  the  FY78 
data  and  linear  equations,  it  was  necessary  to  perform  validation  runs 
for  each  of  the  three  commands.  Six  basic  procedures  were  used  to  validate 
the  model: 

1.  Total  BOS  manpower  was  set  at  the  FT77  value,  allowing  the 
other  values  to  remain  at  FY78  levies.  The  model  was  used 
to  calculate  F777  manpower  by  functions,  primary  workload 
indicators,  and  descriptive  indicators. 

2.  Individual  manpower  function  values  were  set  at  FY77  levels. 

The  model  calculated  FT77  workload  and  descriptive  indicator 
values . 

3.  Mission  population  was  set  at  the  FY77  level  and  the  model 
calculated  values  for  the  other  indicators. 

4.  Mission  population  and  workload  Indicators  were  set  to  FY77 
values  and  the  model  calculated  values  for  BOS  manpower  and 
the  descriptive  indicators. 

5.  Values  for  the  FY78  manpower  variables  and  equations,  as  well 
as  values  for  the  FY78  workload  variables,  were  replaced 
with  their  corresponding  FI77  values.  Total  BOS  manpower 
was  then  set  at  the  FY78  level  and  the  model  computed  FY78 
values  for  manpower,  workload,  and  the  descriptive  indicators. 
This  procedure  is  sometimes  referred  to  as  working  the  model 
backwards . 

6.  Substituting  the  FT78  workload  indicator  values  into  the 

FY77  manpower  equations,  F778  manpower  values  were  calculated. 
These  calculated  values  were  then  compared  to  the  actual  FY78 
manpower  values. 

This  appendix  presents  the  results  obtained  when  each  of  these 
procedures  was  used.  The  format  of  this  appendix  is  arranged  so  that 
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each  procedure  is  presented  separately  with  tables  for  each  command 
presented  within  each  procedure.  The  actual  model  runs  that  produced 
these  tables  are  presented  in  annexes  to  this  appendix. 
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Procedure  1:  Setting  Only  Total  BOS  Manpower  to  the  FY77  Level 


Tables  HI  to  H3  demonstrate  the  effect  of  reducing  total  FY78  BOS 
manpower  to  FY77  levels  while  leaving  the  FY78  equations  and  other  para¬ 
meters  unchanged.  The  resulting  values  are  what  the  model  predicts  for 
FY77  based  upon  the  Fy78  eqiiations.  These  predicted  FY77  values  are  then 
compared  with  the  actual  values  (as  known)  in  the  tables. 

ATC  and  TAG  (Tables  HI  and  H3,  respectively)  both  show  considerable 
deviations  for  the  computed  values  of  MIE  and  BHO.  TAG  also  shows  a 
large  variation  for  ADM.  However,  SAG  (Table  H2)  shows  little  difference 
between  the  actual  and  predicted  values.  Large  differences  are  noted  for 
all  three  commands  in  the  values  for  the  indicators  of  total,  supply,  and 
equipment  transactions.  Although  this  may  indicate  the  need  for  refine¬ 
ment  of  the  equations  for  these  indicators,  it  is  suspected  that  the 
variability  of  the  data  for  these  indicators  may  be  a  contributing  factor. 

Large  differences  in  each  command  are  observed  for  total  poptilatlon 
supported  and  weighted  rations  served. 

The  model  runs  that  computed  the  predicted  FY77  values  are  presented 
in  Annex  1. 
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Equipment  Item  Records  11086t  llil792  30928  27-9 
Aviation  Fuel  Consumption  ^1937  700li0  28103  67. 0 
Total  Vehicles  llksh  14458  3024  26.5 
Dorm  Beds  33847  40776  6929  20.5 


Procedxire  2:  Setting  Total  BOS  Manpower  to  the  £777  Level  and  Allocating 
the  Change  to  Each  Manpower  Function 

Tables  H4  to  H6  are  similar  to  the  preceding  tables  except  that 
the  total  BOS  manpower  change  Is  allocated  over  each  manpower  function, 
setting  each  to  Its  F777  level  for  each  command.  Su3:prlslngly ,  while 
the  predicted  values  become  more  accurate  for  SAC  and  TAC,  there  Is  a 
noticeable  reduction  In  accuracy  for  ATC  although  the  calculated  value 
of  total  poptilatlon  supported  still  shows  a  relatively  large  difference 
from  the  actual  value  In  each  command.  Overall,  however,  this  procedure 
seems  to  be  preferable  to  allowing  the  model  Itself  to  allocate  BOS  man¬ 
power  changes  across  the  functions. 

The  model  runs  that  produced  Tables  H4  through  H6  are  presented 
In  Annex  2. 

Tables  H7,  H8,  and  H9  present  the  slack  manpower  calculated  for 
each  manpower  function  within  each  command  for  the  changes  made  In 
Tables  H4  through  H6. 
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Procedure  3:  Setting  Only  Mission  Population  to  the  FY77  Level 

When  the  workload  option  Is  chosen,  the  user  has  the  ability  to 
control  the  value  of  mission  population  being  Input  to  the  model.  Tables 
HIO  through  H12  show  the  results  obtained  when  mission  population  alone 
Is  set  at  the  1977  level.  Again,  the  predicted  values  for  transaction 
Indicators  and  total  population  supported  vary  greatly  from  actual  values 
In  all  three  commands. 

The  predicted  manpower  values  for  SAC  show  the  least  discrepancy 
from  actual  FY77  manpower  values  ;dille  ATC  and  TAG  show  some  rather 
large  differences  (over  10%)  In  many  of  the  manpower  functions. 

The  model  runs  that  produced  the  predicted  values  for  Tables  HIO, 
Hll,  and  H12  are  Included  in  Annex  3 . 
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COMPARISON  OF  PREDICTED  FY77  VALUES  WITH  ACTUAL  FY77  VALUES  USING 
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COHPARISON  OP  PREDICTED  FY77  VALUES  WITH  ACTUAL  Ff77  VALUES  USING 
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Procedtire  4:  Setting  Mission  Population  and  the  Primary  Workload  Indi¬ 
cators  at  FY77  Levels 

The  next  step  in  the  model  verification  process  involves  entering 
the  F777  mission  population  changes  (as  was  done  for  Tables  HIO  -  H12) 
with  the  FT77  primary  workload  indicators.  The  model  will  then  calculate 
values  for  the  other  indicators  which,  in  turn,  may  be  compared  with  the 
actual  FY77  values.  The  results  of  doing  this  are  presented  in  Tables 
H13  through  H15. 

Total  population  supported  continues  to  show  large  differences 
between  actual  and  predicted  values  across  all  three  commands.  However, 
the  predicted  values  for  the  transaction  indicators  are  much  closer  to 
the  actual  values  because  values  for  some  transaction  indicators  are 
among  the  workload  values  being  set  for  the  model.  In  SAC,  though,  the 
predicted  values  for  tot£uL  transactions  and  supply  transactions  remain  much 
different  than  the  actxial  values. 

The  calculated  val’oes  for  manpower  functions  in  SAC  are  reasonably 
similar  to  the  actual  values  but  ATC  and  TAC  show  considerable  differences 
for  these  functions. 

The  model  runs  that  calculated  the  predicted  FT77  values  for  these 
tables  are  presented  in  Annex  4. 


H-20 


•a 

0 

*8 

8  ^ 
M  fl  o 

e  «  »4 
«  pu 
O  0  i 
>4  V*  H 
O  Vi  tf 

a<  2*  9 

< 


HVOlAO-a-\OHlA 

on  o  H  lA  o  o 
H  CVI  -a-  I  H  <M 
I 


o-ooot-oooo 

•  •••••••• 

OOOOHOHOO 

on 


H  O  t-  CU  tf\ 

•  •  •  •  • 

CVJ  O  <M-3-  00 
I  I  I 


S2 

2  a 

M  < 

£2  Q 

cn  3 
H  o 

1 1 

a 

£  ^ 


•a 

0 

"8 
0  •H 

o  o  <0 
•p  e  « 
9  0  h 
rj  U  04 
O  O  I 
a  Vi  r|4 
,0  Vi  d 
<  M  s 
Q  43 

o 

< 


VO(-IVOlfSC\JOOO\H 
-a-a-vo  onH-a-  ia^ 
^  -a-  VO  CM  I  on 


VOOHOHOHOf-l 

-a-  I  H  ^  1 

-a  CM  J- 

o 
oo 


o  o  -a  VO  on 

H  t-  on  CM 

-a  CM  on 

t-  CM  VO 

CM  I  I 
I 


on  cTi  t-  t-vo  o  on  H 
onoooniAiAiAO-a 
VO  tA-a  t—  H  lA  CJv  CM 
-a  -a  CM  on  cm 


ontAcoovvovot-j-  o\ 
00  ov  t-oo  on  on  t— oo  ia 
eOCMlAOCMlACMlAil- 

-avooo-a  onononvo  t~ 

VOt-rH  t-H^On^ 
00  H  00 


CM  o  VO  CO  -a 
oo  lA^  H  0- 
-a  CM  t--a  -a 
o  on  H  00 

lACO  lAVO 
Ov 


iJ 

2 

P 

H 

< 

cn 

U 

••4 

■< 

2 

o 

2 

O 

H 

S 

H 

< 

Cd 

H 

H 

£ 

H4 

Oi 

2 

p 

< 

5 

fa 

H 

cn 

fa 

u 

o 

3 

fa 

hJ 

< 

2 

> 

q 

M 

A.  03 
A.  CO 

^  s 

Q  0* 

ca  O' 

n  £ 

M 

a 

S.» 

CO 

Oi  2 

^  o 

04  M 

§  & 
CO  w 
M 

^  § 

8  = 

CO 

As 

>4 

04 


t-oo  on  CM  <5  o 
CO -a  O  CM  voo-a  o 
H  H  H  »A  HIA  ia  cm 
-a  ^  on  on  cm 

H 


A*IAOVCJ\A-VOVO-a  o 
on  c7\  A-ooar  on  oncovo 
-a  CM  lAO-a  lAoo  lAj- 
-avooo^ononcMVo  t— 
VO  A- i-<  iAH-aon.a 
CO  CM  oo 


CMCOart- 
t~IA  CM  lAOv 
-a  CM  CM  VO  A- 
O  i-i  onar 

lA  H  lA  A- 

o 

H 


0.000 
V  a  u  i 
«  0  O 
ftH  -H  • 

un 

H  OQ  Vi 
^  8  «  « 
583* 

^  o  «  • 

H  «  0 

^  4*  V  H 
0  0  «  0 
4*  *4  ;e  V 


O  OB  -H  Vi  H 
0  «>  p  O  S 
CO  H  0  Pi 

§0  H  P  O 
<H  3  V  Oi 
V  £  0<  V  ^  I 
&4  «  0  fa  fa 
^  >  fa  V 
fa  «  0 

1^  r4“rH  U  p 

Pi  0  0  0  ' 

Pip  p  3  H 
3  0  0  O'sJ 
OQ  M  H  CO  7 


•POO 
V  fa  0 
tC  U 

■s  S 

3  O 
CQ  P  H 
O  0 


H-21 


Receipts  6l»190  1*5^76  -l87ll»  -29.2 
Total  Inventory  Item  Records  39^«925  335339  -59586  -15.1 
Equipment  Item  Records  61133  51280  -9853  -l6.1 
Aviation  Fuel  Consumption  201 1*1  12993  -;7ll*8  -35»5 
Dorm  Beds  6l903  62033  130  0.2 
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Procedure  5:  Replaceaent  of  FY78  Valt»s  with  Corresponding  FY77  Values 
and  Setting  Total  BOS  Manpower  to  the  FY78  Level  (Working 
the  Model  Backwards) 

In  order  to  further  test  the  model,  the  values  and  equations  for 
the  F778  manpower  variables  as  well  as  the  PY78  values  for  the  workload 
variables  were  replaced  with  their  corresponding  FY77  values.  In  effect, 
the  model  was  modified  so  as  to  produce  F777  values  rather  than  FY78 
values.  Total  BOS  manpower  was  then  set  to  the  FY78  level  and  the  model 
calculated  FY78  values  for  the  manpower,  workload  and  descriptive  indi¬ 
cators.  The  F777  manpower  equations  that  were  used  for  this  procedure 
are  shown  in  Tables  H16,  H17,  and  H18.  The  results  obtained  from  per¬ 
forming  this  procedure  for  each  command  are  displayed  in  Tables  H19  -  H21. 

For  ATC,  most  of  the  predicted  values  were  only  slightly  higher 
t;han  the  actual  F778  values  except  for,  again,  most  of  the  transaction 
indicators  as  well  as  dorm  beds,  aviation  fuel  cor  sumption,  and  many 
of  the  manpower  functions.  It  should  be  noted,  however,  that  the  quality 
of  data  for  these  indicators  Is  not  as  good  as  It  might  be. 

SAC  and  TAC,  on  the  other  hand,  generally  have  predicted  values 
that  are  substantially  below  the  actual  FY78  values.  The  predicted 
manpower  values  for  SAC,  thou^,  are  generally  very  close  to  the  actual 
values . 

The  model  runs  that  produced  the  predicted  FY78  values  for  these 
tables  are  displayed  in  Annex  5.  The  listings  of  the  model  data  values 
and  equations  for  these  runs  are  presented  In  Annex  6. 


-660.3 

-455.7 

25.9 

-1393.9 

-142.5 

-426.1 

-132 


TABLE  H16 

FY77  MANPOWER  EQUATIONS  FOR  ATC 

«  -ADM  +  .0456  (BASE  POPULATION)  +  .0072  (TOTAL  TRAVEL  TRANSACTIONS) 

-  -RSO  +  .00323  (TOTAL  SUPPLY  TRANSACTIONS) 

-  -MIE  +  .134  (TOTAL  VEHICLES) 

-  -OBS  +  .0070  (TOTAL  POPULATION  SUPPORTED) 

»  -MWR  +  .0060  (MILITARY  POPULATION)  +  .0028  (STUDENT  POPULATION) 

«  -OPS  +  .0057  (TOTAL  POPULATION  SUPPORTED)  +  .0018  (WEIGHTED 

RATIONS  SERVED) 

»  -BHO  +  .0050  (SQUARE  FEET  OF  DORM  SPACE) 
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TABLE  H17 

FY77  MANPOWER  EQUATIONS  FOR  SAC 


-201.9 

-4419 

+494 

-3129.9 

-598.5 

-1256.3 

-286 


-  -ADM  +  .0500  (BASE  POPULATION)  +  .0084  (TOTAL  TRAVEL  TRANSACTIONS) 

*  -RSO  +  .0037  (SUPPLY  ITEM  RECORDS)  +  .0106  (AVIATION  FUEL 

CONSUMPTION) 

*  -MIE  +  .5157  (MILITARY  VEHICLES) +  .35  (TOTAL  ANNUAL  MILEAGE) 

-  -OBS  +  .0143  (TOTAL  POPULATION  SUPPORTED) 

»  -MWR  +  .0033  (MILITARY  POPULATION) 

-  -OPS  +  .0016  (TOTAL  POPULATION  SUPPORTED)  +  .0023  (WEIGHTED 

RATIONS  ADDED) 


*  -BHO  +  .000466  (MILITARY  POPULATION) 


H-26 


TABLE  H18 

FY??  MANPOWER  EQUATIONS  FOR  TAC 

-529.5  -  -Affll  +  .0392  (BASE  POPDLATIONH  .0152  (TOTAL  TRAVEL  TRANS¬ 
ACTIONS) 

-1597  -  -RSO  +  .00182  (TOTAL  TRANSACTIONS  PROCESSED) 

-777.4  »  -MIE  +  .00160  (TOTAL  EQUIPMENT  TRANSACTIONS)  +  2.459  (AIRCRAFT 

TRACTORS) 

-2760.9  »  -OBS  +  .0102  (TOTAL  POPULATION  SUPPORTED) 

-460.5  -  -MWR  +  .0025  (MILITARY  POPULATION) 

-471.8  -  -OPS  +  .0026  (TOTAL  POPULATION  SUPPORTED)  +  .0030  (WEIGHTED 

RATIONS  SERVED) 

-102  »  -BHO  +  .0161  (SQUARE  FEET  OF  DORM  SPACE) 
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TABLE  H19 


OTMPARISON  OF  PREDICTED  FTIS  VALDES  WITH  ACTUAL  FY78  VALUES 
DSING  FY77  HANPOWER  EQUATIONS:  TOTAL  BOS  MANPOWER  SET  AT 

FY78  LEVEL  FOR  ATC 


VARIABLE  LABEL 

ACTUAL  FY78 

INDICATOR 

VALUE 

PREDICTED 
ma  INDI¬ 
CATOR  VALUE 

ABSOLUTE 
DIFFERENCE 
ACTUAL  - 
PREDICTED 

PERCENT 
DIFFERENCE 
ACTUAL  - 
PREDICTED 

Total  BOS  Manpower 

14816 

14816 

0 

0.0 

Administration 

4607 

4230 

-377 

-  -8.9 

Retail  Supply  Operations 

3027 

3965 

938 

31.0 

Maintenance  of  Installation  Equip. 

652 

454 

-198 

-30.4 

Other  Base  Services 

3069 

2607 

-462 

-15.1 

Morale,  Welfare  &  Recreation 

542 

509 

-33 

-6.1 

Other  Personnel  Support 

2678 

2848 

170 

6 .4 

Bachelor  Housing  Operations 

241 

202 

-39 

-16.2 

Base  Population 

62559 

64897 

2338 

3.7 

Total  Travel  Transactions 

81949 

84833 

2884 

3.5 

Supply  Transaction 

1062509 

1086460 

23951 

2.3 

Total  Vehicles 

3472 

3583 

in 

3.2 

Total  Population  Supported 

167011 

173275 

6264 

3.8 

Square  Feet  of  Dorm  Space  (x  1000) 

13554 

14059 

505 

3.7 

Military  Population 

41727 

43286 

1559 

3.7 

Student  Population 

36798 

38133 

1335 

3.6 

Weighted  Rations  Served 

771771 

796935 

25164 

3.3 

BOS  Budget 

484 

441 

-43 

-8.9 

Transactions  Audited 

352628 

318392 

-34236 

-9.7 

Leave  and  Pay  Accounts 

82545 

85632 

3087 

3.7 

Civilian  Pay  Records 

24112 

25013 

901 

3.7 

Material  and  Services  Transactions 

79791 

66938 

-12853 

-16.1 

Mission  Population 

47743 

50081 

2338 

4.9 

Total  Transactions  Processed 

1277155 

1305945 

28790 

2.3 

Requisitions 

66740 

68245 

1505 

2.3 

Equipment  Transactions 

88879 

90883 

2004 

2.3 

Receipts 

59027 

60358 

1331 

2.3 

Total  Inventory  Item  Records 

453401 

640994 

187593 

41.4 

Supply  Item  Records 

384415 

542974 

158559 

41.3 

Equipment  Item  Records 

69334 

98021 

28687 

41.4 

Aviation  Fuel  Consumption 

15132 

18530 

3398 

22.5 

Military  Vehicles 

1080 

U15 

35 

3.2 

Aircraft  Tractors 

40 

41 

1 

2.3 

Special  Handling  Vehicles 

1040 

1073 

33 

3.2 

Non-Military  Vehicles 

2392 

2469 

77 

3.2 

General  Purpose  Automobiles 

478 

493 

15 

3.1 

All  Purpose  Trucks 

1914 

1975 

61 

3.2 

Dorm  Beds 

62114 

45987 

-16127 

-26.0 
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TABLE  H20 


COMPARISON  OF  PREDICTED  FY78  VALDES  WITH  ACTUAL  FY78  VALDES 
USING  FY77  MANPOWER  EQUATIONS:  TOTAL  BOS  MANPOWER  SET  AT 

FY78  LEVEL  FOR  SAC 


ABSOLUTE  PERCENT 


VARIABLE  LABEL 

ACTUAL  FY78 

INDICATOR 

VALUE 

PREDICTED 
FY78  INDI¬ 
CATOR  VALUE 

DIFFERENCE 
ACTUAL  - 
PREDICTED 

DIFFERENCE 
ACTUAL  - 
PREDICTED 

Total  BOS  Manpower 

28905 

28905 

0 

0 

Administration 

7049 

6709 

-340 

-4.8 

Retail  Supply  Operations 

7900 

7753 

-147 

-1.9 

Maintenance  of  Installation  Equip. 

2179 

2063 

-116 

-5.3 

Other  Base  Services 

7822 

8287 

465 

5.9 

Morale,  Welfare  &  Recreation 

903 

921 

18 

2.0 

Other  Personnel  Support 

2720 

2840 

120 

4.4 

Bachelor  Housing  Operations 

332 

332 

0 

0.0 

Base  Population 

131322 

114857 

-16465 

-12.5 

Total  Travel  Transactions 

106779 

91032 

-15747 

-14.8 

Supply  Item  Records 

921863 

817638 

-104225 

-11.3 

Aviation  Fuel  Consts&ptlon 

79346 

70020 

-9326 

-11.8 

Military  Vehicles 

4656 

4384 

-272 

-5.8 

Total  Annual  Mileage  (Millions) 

880 

848 

-32 

-S.6 

Total  Population  Supported 

412551 

360650 

-51901 

-12.6 

Square  Feet  of  Dorm  Space  (x  1000) 

9395 

8767 

-628 

-6.7 

Military  Population 

111643 

97628 

-14015 

-12.6 

Weighted  Rations  Served 

456186 

437613 

-18573 

-4.1 

BOS  Budget 

882 

824 

-58 

-6.6 

Transactions  Audited 

610702 

547915 

-62787 

-10.3 

Leave  and  Pay  Accounts 

130544 

114176 

-16368 

-12.5 

Civilian  Pay  Records 

21510 

18813 

-2697 

-12.5 

Material  and  Services  Transactions 

126881 

110888 

-15993 

-12.6 

Mission  Population 

102417 

85952 

-16465 

-16.1 

Total  Transactions 

2842420 

2489408 

-353012 

-12.4 

Supply  Transactions 

2376568 

2081413 

-295155 

-12.4 

Requisitions 

142565 

124858 

-17707 

-12.4 

Equipment  Transactions 

193415 

169396 

-24019 

-12.4 

Receipts 

129872 

113742 

-16130 

-12.4 

Total  Inventory  Item  Records 

1042990 

961787 

-812C3 

-7.8 

Equipment  Item  Records 

121127 

144150 

23023 

19.0 

Total  Vehicle  Equivalents 

32201 

31260 

-941 

-2.9 

Total  Vehicles 

14601 

13748 

-853 

-5.8 

Aircraft  Tractors 

321 

302 

-19 

-5.9 

Special  Handling  Vehicles 

4335 

4082 

-253 

-5.8 

Non-Military  Vehicles 

9945 

9364 

-581 

-5.8 

General  Purpose  Automobiles 

1221 

1149 

-72 

-5.9 

All  Purpose  Trucks 

8724 

8214 

-510 

-5.9 

Dorm  Beds 

41837 

39401 

-2436 

-5.8 
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TABLE  H21 


COMPARISON  OF  PREDICTED  FY78  VALDES  WITH  ACTDAL  FY78  VALUES 
USING  FY77  MANPOWER  EQUATIONS:  TOTAL  BOS  MANPOWER  SET  AT 

FI78  LEVEL  FOR  TAC 


VARIABLE  LABEL 

ACTUAL  FY78 

INDICAIDR 

VALUE 

PREDICTED 
FY78  INDI¬ 
CATOR  VALUE 

ABSOLUTE 
DIFFERENCE 
ACTUAL  - 
PREDICTED 

PERCENT 
DIFFERENCE 
ACTUAL  - 
PREDICTED 

Total  BOS  Manpower 

18791 

18791 

0 

0.0 

Adnlnls tr atlon 

5180 

3760 

-1420 

-27.4 

Retail  Supply  Operations 

5208 

5577 

369 

7.1 

Maintenance  of  Installation  Equip. 

1236 

1691 

455 

36.8 

Other  Base  Services 

4427 

5105 

678 

■  15.3 

Morale,  Welfare,  &  Recreation 

626 

592 

-34 

-5.4 

Other  Personnel  Support 

1875 

1885 

10 

0.5 

Bachelor  Housing  Operations 

239 

180 

-59 

-24.7 

Base  Poptilatlon 

98039 

61070 

-36969 

-37.7 

Total  Travel  Transactions 

84562 

55023 

-29539 

-34.9 

Total  Transactions  Processed 

2888476 

2186801 

-701675 

-24.3 

Equipment  Transactions 

220525 

138716 

-31809 

-37.1 

Aircraft  Tractors 

404 

281 

-123 

-30.5 

Total  Population  Supported 

368987 

229847 

-139140 

-37.7 

Square  Feet  of  Dorm  Space  (x  1000) 

6881 

4867 

-2014 

-29.3 

Military  Population 

84645 

52727 

-31918 

-37.7 

Weighted  Rations  Served 

344877 

271890 

-72987 

-21.2 

BOS  Budget 

570 

425 

-145 

-25.4 

Transactions  Audited 

425233 

330551 

-94682 

-22.3 

Leave  and  Pay  Accounts 

99647 

62071 

-37576 

-37.7 

Civilian  Pay  Records 

14978 

9330 

-5648 

-37.7 

Material  &  Services  Transactions 

87098 

54604 

-32494 

-37.3 

Mission  Population 

79248 

42279 

-36969 

-46.7 

Supply  Transactions 

2396100 

1839396 

-556704 

-23.2 

Requisitions 

152659 

117191 

-35468 

-23.2 

Receipts 

119192 

91499 

-27693 

-23.2 

Total  Inventory  Item  Records 

929105 

1021350 

92245 

9.9 

Supply  Item  Records 

812221 

892861 

80640 

9.9 

Equipment  Item  Records 

116884 

128489 

11605 

9.9 

Aviation  Fuel  Consumption 

45291 

56822 

11531 

25.5 

Total  Vehicles 

11347 

7902 

-3445 

-30.4 

Military  Vehicles 

4482 

3121 

-1361 

-30,4 

Special  Handling  Equipment 

4078 

2840 

-1238 

-30.4 

Non-Military  Vehicles 

6865 

4781 

-2084 

-30.4 

General  Purpose  Automobiles 

736 

513 

-223 

-30.3 

All  Purpose  Trucks 

6129 

4268 

-1861 

-30.4 

Dorm  Beds 

32138 

22571 

-9567 

-29.8 
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Procedure  6:  Calculation  of  F778  Manpower  by  Substitution  of  FY78 
Workload  Values  Into  FY77  Manpower  Equations 

This  last  procedure  that  was  used  to  verify  the  model  was  to 
substitute  FY78  workload  values  Into  the  FY77  manpower  equations  In  order 
to  obtain  calculated  values  of  F778  manpower.  The  results  of  this  procedure 
are  presented  In  Tables  H22,  H23,  and  H24. 

As  can  be  seen,  the  predicted  values  for  many  Individual  manpower 
functions  show  substantial  variations  from  the  actual  manpower  values 
across  all  three  consands.  The  predicted  total  BOS  manpower  functions 
for  ATC  and  SAC,  however,  vary  only  about  8Z  from  the  acti;ial  total  BOS 
manpower.  On  the  other  hand,  the  predicted  vali:te  for  TAC  Is  off  by  more 
than  30Z  from  the  actual  value.  This  probably  reflects  the  nearly  24% 
drop  In  actual  BOS  manpower  for  TAC  from  FY77  to  FY78. 
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TABLE  H22 

SUBSTITUTION  OF  FY78  WORKLOAD  VALUES  INTO  FY77 
MANPOWER  EQUATIONS  FOR  ATC 


PREDICTED  FY78 
MANPOWER  VALUE 

ACTUAL  FY78 
MANPOWER  VALUE 

PERCENT 

DIFFERENCE 

ADMINISTRATION 

4103.0 

4607 

-10.9 

RETAIL  SUPPLY  OPERATIONS 

3887.6 

3027 

28.4 

MAINTENANCE  OF  INSTALLATION 
EQUIPMENT 

439.3 

652 

-32.6 

OTHER  BASE  SERVICES 

2563.0 

3069 

-16.5 

MORALE,  mFARE,  AND 
RECREATION 

495.9 

542 

-8.5 

OTHER  PERSONNEL  SUPPORT 

1915.1 

2678 

-28.5 

BACHELOR  HOUSING  OPERATIONS 

199.8 

241 

-17.1 

TOTAL 

13603.7 

14816 

• 

CO 

1 
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TABLE  H23 


SUBSTITUTION  OF  FY78  WORKLOAD  VALUES  INTO  FY77 
MANPOWER  EQUATIONS  FOR  SAC 


PREDICTED  FY78 
MANPOWER  VALUE 

ACTUAL  FY78 
MANPOWER  VALUE 

PERCENT 

DIFFERENCE 

ADMINISTRATION 

7664.9 

7049 

8.7 

RETAIL  SUPPLY  OPERATIONS 

8182.4 

7900 

3.6 

MAINTENANCE  OF  INSTALLATION 
EQUIPMENT 

2215.1 

2179 

1.7 

OTHER  BASE  SERVICES 

9029.3 

7822 

15.4 

MORALE,  WELFARE,  AND 
RECREATION 

966.9 

903 

7.1 

OTHER  PERSONNEL  SUPPORT 

2965.6 

2720 

9.0 

BACHELOR  HOUSING  OPERATIONS 

331.6 

332 

-0.1 

TOTAL 

31355.8 

28905 

8.5 
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TABLE  H24 


SUBSTITUTION  OF  FY78  WORKLOAD  VALUES  INTO  1777 
KANFOWER  EQUATIONS  FOR  TAG 


PREDICTED  FY78  ACTUAL  FY78  PERCENT 

MANPOWER  VALUE  MANPOWER  VALUE  DIFFERENCE 


ADMINISTRATION 

5658.0 

5180 

9.2 

RETAIL  SUPPLY  OPERATIONS 

6854.0 

5208 

31.6 

MAINTENANCE  OF  INSTALLATION 
EQUIPMENT 

2123.7 

1236 

71.8 

OTHER  BASE  SERVICES 

6524.6 

4427 

47.4 

MORALE,  WELFARE,  AND 

RECREATION 

672.1 

626 

7.4 

OTHER  PERSONNEL  SUPPORT 

2645.8 

1875 

31.5 

BACHELOR  HOUSING  OPERATIONS 

212.8 

239 

-11.0 

TOTAL 

24691.0 

18791 

31.4 
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ANNEX  1 


Model  runs  used  to  compute  FY77  indicator  values  by  set¬ 
ting  total  FY78  BOS  manpower  to  the  FY77  level  (Tables 
HI,  H2,  and  H3) 
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lO'-PQ 

ftIR  FORCE  BASE  OPERATING  SUPPORT 
AGGREGATE  UORKLOAD  INDICATOR  MODEL 


ENTER  COMMANDS  n=ATCj£=SAC>3=TAC) : 

1 

ENTER  CHANGE  OPTION  ( l=MANPOWERj£=WORKLOAD) : 

I 

aiTER  TVFE  OF  CHANGE  SPEC.  11=ABS0LUTEj£=PERCENT.3=N0  O'.'ERALL  CHANGE  SPEC.j: 
1 

ENTER  ABSOLUTE  CHANGE: 

-S£S 

ENTER  THE  NUMBER  OF  nJMCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 

0 

IS  THERE  A  CHANGE  IN  THE  NUMBER  OF  BASES  t 1=YES»£*N0)-^ 

£ 

ENTER  PRINT  OPTION  AS  FOLLOWS: 

i=«DISPLAV  MILITARWCIUILIAN  BREAKOUT 
£=DISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  is: 
o 


air  TRAINING  COMMAND 


FUNCTIONAL  MANPOWER  'TOTALJ 


FUNCTION 


ADMINISTPATIOM 

RETAIL  SUPPLY  OPEFATIONS 

MAIttTENANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SERNICES 

MORALE  WELFARE  G  RECREATION 

OTHER  PERSONNEL  SUPPORT 

lACHELOR  HOUSING  OPERATIONS 

'OTAL 


FYTS  CHANGE  RESULTANT  PERCENT 


MANPOWER 

MANPOWER 

CHANGE 

■iC'O" .  0 

-tCig 

■i-i07.£ 

-1.3-1 

sosr.o 

-?o.s 

£'?3t..-i 

-£.99 

S5£.0 

-£S.5 

S££.5 

-•1.53 

sess.o 

-ISS.3 

£933.7 

G“£.0 

-17. 7 

S£-i.3 

1  S  •  0 

—  I"!?  •  "T 

mScO • & 

-S.Tt 

£•11.0 

-S.  t 

1  -IS  1 S .  0 

-6£S.O 

1-isr.e 

•  wv 
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MANPOWER  SLACK  VARIABLES 


RlNCTIOri 


SLACK 


ADMINISTRATION  0. 
RETAIL  SUPPLY  OPERATIONS  0. 
MAIMTETtANCE  OF  INSTALLATION  EQUIPMENT  0, 
OTHER  BASE  SERUICES  0. 
MORALE  WELFARE  ^  RECREATION  0. 
OTHER  PEPSONffEL  SUPPORT  0. 
BACHELOR  HOUSING  OPERATIONS  0. 


OUTPUT/HOPKLOAD 


WORKLOAD  INDICATOR  FYTS  CHANCE  RESULTANT  PERCENT 


INDICATOR 

INDICATOR 

CHANGE 

ADMINISTRATION  INDICATORS: 

TRAUEL  TRANSACTIONS  PROCESSED 

S1S‘4S.0 

-w4S4. 3 

77434. 7 

-5.5 

BOS  BUDGET 

-S3.S 

“2i.  & 

461.0 

-4.7 

TRANSACTIONS  AUDITED 

SSSSES.- 

-iSlSO. '? 

334461' .  5 

-5. 2 

LEAUE  AND  PAY  ACCOUNTS 

S254S. S 

-4822.® 

77724.0 

-5.3 

CIUILIAN  PAY  RECORDS 

£4112.1 

-140S.7 

22703.4 

-5.3 

MATERIAL  C  SERUICES  TRANSACTIONS 

7S7S0.  •? 

-ijSlS.  1 

72972. £ 

-3.5 

POPULATION  INDICATORS: 

TOTAL  POPULATION  SUPPORTED » INCL  DEPJ 

isr0ii.0 

-9737.0 

157274.0 

-5.3 

BASE  POPULATION 

.S2559.0 

-3654.9 

53904. 1 

BOS  POPULATION 

1 4S 1 S . 0 

-i:£9. 0 

141S7.0 

• 

MILITARV  POPULATION 

•:i7£r.O 

-2437.9 

392S9. 1 

•v  •  *>■ 

STUDENTS  . 

S679S.0 

-2095.3 

34702. 7 

-S'.  " 

MISSION  POPULATION 

-rT-ts.o 

-S025.9 

44717 . 1 

"•i.  0 

SUPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 

1277155.0 

-45012. 1 

1232142.? 

•V  • 

SUPPLY  TRANSACTIONS 

1OS£509.O 

-37447. 1 

1025061.9 

REQUISITIONS 

i:.ij7.i0.0 

64337.3 

“5.5 

EQUIPMENT  TRANSACTIONS 

S8S79.0 

-3132.5 

357 44 . 4 

RECEIPTS 

590£7.O 

-20SO.3 

54944.4 

TOTAL  INUENTORY  ITEM  RECORDS 

45S4O1.0 

-13124.0 

—352 ^  ' . 0 

-4.»j 

SUPPLY  ITEM  RECORDS 

.;jS40Si'  .  2 

-15352.5 

343714.7 

-'i.U 

EQUIPMENT  ITEM  RECORDS 

-2771.5 

66542.2 

Ai nation  fuel  CONSUMPTION 

1  ?  1 

-•:23.3 

:4;:,03;.7 

“c!.  C 

MAI NT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  iJEHICLES 

I'47£.0 

-173.7 

3293.3 

-5.0 

MILITARY  UEHICLES 

10S0.O 

-54 . 0 

1024.0 

-5.0 

AIRCRAFT  TRACTORS 

40.0 

-2.0 

33.0 

-5.0 

SPECIAL  HANDLING 

1040.0 

-52.0 

933 . 0 

-5.0 

NON-MILITARY  "EHICLES 

iSSS.O 

-ll9.~ 

■. 

ZUi  . 

GENERAL  PURPOSE  AUTO 

•i'S.O 

"ww  •  r 

-T . 

ALL  PURPOSE  TRUCKS 

:'?14.0 

IS  13! ; 
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c*  cn  cn  cn  ii  cn  t.i  icor»^o>05  cn  co  c&  tm -'i  cn 


SfiCHELOR  HOUSING  INDICfiTORS: 
SO  FT  DORM  SPACE 
DORM  BEDS 


13554.0  -7S2.9  lETSl 

6£ 1 1 3 . 7  -35SS . 1  5S545 


OTHER  PERSONNEL  SUPPORT: 
WEIGHTED  RATIONS  SERUED 


771771.0  “39479.0 


73££91 


ENTER  ITERATION  OPTION  AS  FOLLOWS: 

1=ACCUMULATE  CHANGES »£=BEGIN  NEW  CYCLE? 3*ST0P 
ITERATION  OPTION^ 

""srCP  PUN  COMPLETE 
SPU’?;0.0 
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3.0'iFG 

flIR  FORCE  BASE  OPERftTiMG  SUPPORT 
ftCCREGflTE  WORKLOfiD  IHBICftTOR  MODEL 


SriTEP  COMMANDS  (l=ATC>£=SAC»3='TflC) : 

p 


E'lTER  CHANGE  OPTIOM  i  l=MAf)POWERj £=WOPkLOAD) : 

1 

EriTRR  TtPE  OF  CHANGE  SPEC.  i 1=ABS0LUTE>£=PERCEMT.3=N0  OUERALL  CHAflGE  SPEC,): 
1 

OITER  ABSOLUTE  CHANGE: 

13£0 

EN'EP  THE  NUMBER  OF  FUNCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 

0 

IS  THERE  A  CHANGE  IN  THE  NUMBER  OF  BASES  i l=YES>£aNO)? 

5 


ENTER  PRINT  OPTION  AS  FOLLOWS: 

1=DISPLAY  MILITARY.- CIUILIAN  BREAKOUT 
£aDISPLAV  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  IS: 


STRATEGIC  AIR  COMMAND 


FUNCTIONAL  MANPOWER  1TOTRL.1 


njNCTICN 

PiTS 

NAtIPOWEP 

CHAflGE 

RESULTANT 

MANPOWER 

PERCENT 

CHANGE 

ADMINISTRATION 

"O-vS .  0 

-11. 3 

~530.3 

'j.  33 

RETAIL  SUPPLY  OPERATIONS 

rsoo . 0 

Bc-J-..:' 

•I*  •  •  c! 

•t  T  e* 

J  * 

MAINTENANCE  OF  INSTALLATION  EOUIPMENT 

£1''9.0 

t-5.S 

'S.Jjii 

OTHER  BASE  SERUICES 

'S££.0 

“15.  S 

■:*2- 1***  ^ 

V  •  1 

MORALE  WELFARE  ?:  RECREATION 

S03.O 

£9.0 

93£.0 

^  •  c!i£ 

OTHER  PERSONNEL  SUPPORT 

£7£0.O 

59. 1 

£779. 1 

£.17 

lACHELOR  HOUSING  OPERATIONS 

33£.0 

4.  1 

33S .  1 

1 . 

"OTAL 

£3905.0 

1  -SCI.O 

30££5. 0 

-.37 
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cn  w 


MfiNPOWER  SLACK  '.'ARIftBLES 


FIJMCffoM  SLACK 

AIiMiniSTRATION  0. 
RETAIL  SUPPLY  OPERATIONS  0. 
MAINTENANCE  OP  INSTALLATION  EQUIPMENT  0. 
OTHER  BASE  SERUICES  0. 
MORALE  WELFARE  Q  RECREATION  0. 
OTHER  PERSONNEL  SUPPORT  0. 
BACHELOR  HOUSING  OPERATIONS  0. 


■  OUTPUT.-WORKLOAIl 

WORKLOAD  INDICATOR  F'.TS  CHANGE  RESULTANT  PERCENT 

INDICATOR  INDICATOR  CHANGE 


ADMINISTRATION  INDICATORS: 


TPAUEL  TRANSACTIONS  PROCESSED 

iOSTTS.O 

10424.5 

117203.5  9.3 

BOS  BUDGET 

SS£.  1 

53.7 

-520.S  *.* 

TRANSACTIONS  AUDITED 

S1O701.S 

*1969.0 

652670.5  IS.9 

LEAUE  AND  PAV  ACCOUNTS 

1305'*44  0 

109*0.3 

1*1*34.9  3.* 

CIUILIAN  PAY  RECORDS 

£1510.0 

1302.7 

23312.3  3.4 

MATERIAL  &  SERUICES  TPANSACTIOttS 

ISSSSl.S 

10690.5 

137571.7  3.* 

POPULATION  INDICATORS: 

TOTAL  POPULATION  SUPPORTED IINCL  DEP) 

-12S51.0 

34353.9 

*46910.0  3.3 

BASE  POPULATION 

i31S££.0 

11006.0 

1*2-323.0  3.4 

BOS  POPULATION 

£3905.0 

1320.0 

-50225.0  4.6 

MILITARY  POPULATION 

5  llS*i3.0 

■1  •>  r='  -5 

120973.3  3.* 

MISSION  POPULATION 

10£4ir.0 

9636 . 0 

112103.. 0  9.5 

SUPPLY  INDICATORS: 

TOTAL- TRANSACTIONS 

£S4£4r?.0 

£35370.2 

3073239.1  3.3 

SUPPLY  TRANSACTIONS 

£3rS56S. 0 

19-^£1£.7 

.^5 1  3 1  30 . 6*  *  3 

REQUISITIONS 

11331.3 

15*396.3  3.3 

EQUIPMENT  TRANSACTIONS 

193*15.0 

160*9.0 

209*6* .0  3.3 

RECEIPTS 

1  £9372.0 

10777. 3 

1406*'?.  3  3.3 

TOTAL  INUOITORY  ITEM  RECORDS 

1034337.* 

31917.* 

1166304.3  7.6 

SUPPLY  ITEM  RECORDS 

921363.0 

69639.9 

-591502.9  7.6 

EQUIPMOIT  ITEM  RECORDS 

16£5£4. 5 

12277.5 

17*302.0  7.6 

AUIATION  RJEL  CONSUMPTION 

79-5*6.0 

6231.* 

11..^  ... 

MAINT  OF  IMSTA  EQUIP  INDICATORS: 

TOTAL  MILEAGE 

330.  0 

20.9 

-.^00.9  2.* 

TOTAL  VEHICLE  EQUI'.'ALDITS 

-33200.5 

1252.7 

5**53. 2  5.3 

TOTAL  VEHICLES 

1*60 l.£ 

550.9 

15152.1  5.3 

MILITARY  VEHICLES 

*656. 0 

175.7 

*331.7  5.S 

AIRCRAFT  TRACTORS 

-520.3 

12. 1 

332.9  3.3 

SPECIAL  HANDLING 

*.535.2 

16  5.6 

**-?3.3  1.3 

MOM-MILITARY  UEHICLES 

3-5.2 

10320.5  3.3 

GENERAL  PURPOSE  AUTO 

1220.3 

*6.  1 

12^6.?  1.3 

ALL  PURPOSE  TRUCKS 

1  w**  •  ** 

529.2 

905  ;.r.  ..3 
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iflCHELCR  H0U3IMG  INDICATORS: 
SQ  FT  DORM  SPACE 
DORM  2E3S 


S3S5.0  -ilS.  1 

“1337.0  1323.7 


OTHER  PERSONNEL  SUPPORT: 
WEIGHTED  RATIONS  SERUED 


4561SS.0  13415.0 


ENTER  ITERATION  OPTION  AS  FOLLOWS: 

1=ACCUMULATE  CHANGES>£=EEGIN  NEW  CYCL£»3=ST0P 
ITERATION  OPTION^ 

"stop  run  COMPLETE 
F IJ  ’  S :  0 . 


•?813. 1 
•i3-:59.7 

463001.0 
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SCiSPC 

PIR  FORCE  BfiSE  OPERflTIMG  SUPPORT 
liiGGREGflTE  HORKLORD  IMDICRTOR  MODEL 


Er<TER  COMMANDS  U=RTCj2»SflC.3=TflC) : 


OITER  CHANGE  OPTION  ‘ 1=MANP0WERj£=W0RKL0AD) : 

1 

ENTER  TYPE  OF  CHANCE  SPEC.  (l=ABS0LUTE>£=PERCENT.3=N0  OUERRLL  CHANGE  SPEC.i: 


El  ITER  ABSOLUTE  CHANGE: 

3*:^4 

ENTER  THE  NUMBER  OF  FUNCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 
0 

IS  THERE  A  CHANGE  IN  THE  NUMBER  OF  BASES  f l=yES>£=N0)T- 


ENTER  PRINT  OPTION  AS  FOLLOWS: 

:=DISPLAY  NILITARY-'-CIUILIAN  BREAKOUT 
£=DISPLA‘i’  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  is: 


TACTICAL  AIR  COMMAND 


FUNCTIONAL  MANPOWER  'TOTALS 


FUNCTION 


ADMINISTRATION 

RETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

other  base  SEPJ'ICES 

MORALE  WELFARE  G  RECREATION 

OTHER  PERSONNEL  SUPPORT 

iACHELOR  HOUSING  OPERATIONS 

-O-TAL 


FV7S  CHANGE  RESULTANT  PERCENT 


MANPOWEP 

MAflPOWER 

CHANGE 

CISO.O 

1539. £ 

S'lS.! 

IC 

u  r « 1  • 

5£OS.O 

"OS.O 

6000.0 

15*  ill 

l£3S<0 

133.  S 

1369.3 

>:>i£7.0 

505.- 

>i99£.  4 

lii.  77 

S£S.O 

<^6. 1 

67£.  1 

:S7S.0 

333.- 

ciilOS' .  — 

1 7  •  7S 

£30.0 

54.  £ 

■S.S'J  -5 

w  *  O  •  ^ 

r5791.0 

34S4 . 0 

£££55.0 

ii  • ' 
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MflMPOWER  SLfiCK  '.'pPJftBLES 


njMCTION  SLACK 

ADMIMISTRflTlON  0. 
RETfilL  SUPPLY  OPEFflTlOMS  0. 
MfllMTENftMCE  OF  IMSTALLATIOH  EQUIPMENT  0. 
OTHER  BASE  SERVICES  0. 
MORALE  WELFARE  $=  RECREATION  0. 
OTHER  PERSONfCL  SUPPORT  0, 
BACHELOR  HOUSING  OPERATIONS  0. 


OUTPUT^WRKLOAD 


WORKLOAD  INDICATOR 


ADMIMISTPATION  INDICATORS: 

TRAVEL  TRAffSACTIONS  PROCESSED 

BOS  BUDGET 

TRANSACTIONS  AUDITED 

LEAVE  AND  PAY  ACCOUNTS 

CIVILIAN  PAY  RECORDS 

MATERIAL  G  SERVICES  TRANSACTIONS 

POPULATION  INDICATORS: 

TOTAL  POPULATION  SUPPORTED (INCL  BEP) 
BASE  POPULATION 
BOS  POPULATION 
MILITARY  POPULATION 
MISSION  POPULATION 

SUPPLY  indicators; 

TOTAL  TRANSACTIONS 
SUPPLY  TRANSACTIONS 
REQUISITIONS 
EQUIPMENT  TRANSACTIONS 
RECEIPTS 

TOTAL  INVENTORY  ITEM  RECORDS 
SUPPLY  ITEM  RECORDS 
EQUIPMENT  ITEM  RECORDS 
AVIATION  FUEL  CONSUMPTION 

MAINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  VEHICLES 

MILITARY  VEHICLES 
AIRCRAFT  TRACTORS 
SPECIAL  HAtlDLING 
MON-NILITRRY  "EHICLES 
CEMEPAL  PURPOSE  AUTO 
ALL  PURPOSE  TRUCKS 


FY7S  CHANCE  RESULTANT  PERCDIT 

INDICATOR  INDICATOR  CHANGE 


S456a.0 

£6672.0 

lU£3-:.0 

£1.5 

56’?.'? 

157. 0 

7£6.9 

£7.5 

-£5£33. 1 

102612.4 

527345.5 

£4.1 

SS646.S 

£3927. 9 

133574,7 

£4.0 

I'lSTS.'i 

5099.9 

£0073.  '£ 

£4.0 

S7098.4 

£5216.4 

1££314.3 

40. 4 

36S'987 , 0 

125^^43. 3 

494000.5 

34.0 

'?8039,0 

33330.4 

131419.5 

£4.0 

13791.0  • 

£40.+  ,  0 

•£££55.0 

13.4 

34045. 0 

£3320.0 

1 13405. 0 

34 . 0 

79248.0 

£’?916.4 

109104.- 

2333470. 0 

633560.3 

£5££036.3 

£1.9 

£396100.0 

502663.2 

£393763.2 

£1.0 

152659.0 

3£0£5.4 

134634..+ 

£1.0 

220505. 0 

73367 . 6 

£94392.6 

•t*  T* 

1191'?£.0 

£5004. 6 

144196.6 

929105.0 

197992.3 

1 127097.3 

S12221.0 

173034.7 

•985305.7 

£1.5 

116334.0 

£4903.0 

14l79’£.  1 

£1.£ 

45£91.0 

£4749. 1 

70040. 1 

54.6 

11347.0 

£110.3 

14457.3 

clT  •  •* 

4482.0 

1223.7 

5710.7 

iL  •  •  ^ 

404.0 

110.3 

514.3 

tiT*.  *T 

4073.0 

1113.0 

5196.0 

C.  i'  •  ^ 

6365.0 

1332.0 

3747 , 0 

w?.  - 

736. 0 

£01.3 

'^•^7 .  •*’ 

1’"'.  • 

6129.0 

1630.2 

7809. £ 
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SWHELCR  HOUSING  INDICATORS: 


30  FT  DORM  SPACE 

3881.0 

ISIS. 5 

S699.5 

£6.  *4. 

DOPM  BEDS  ■. 

3£13S.0^ 

8638. £ 

407T6.£ 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SERUED 

344877.0 

6590£.3 

410779.3 

19,1 

ENTER  ITERATION  OPTION  AS  FOLLOWS: 

1=ACCUNULATE  CHANGES? £=«BEGIN  NEW  CYCLE? 3=ST0P 
ITERATION  OPTION* 

STOP  PUN  COMPLETE 
SPIJ’S:6.3 
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ANNEX  2 


Model  runs  used  to  conpute  FY77  Indicator  values  by  setting 
total  FY78  BOS  manpower  to  the  FY77  level -and  allocating 
the  change  to  each  manpower  function  (Tables  H4,  US,  and 
H6) 


H-47 


LO£,PG 


iiilR  FORCE  BASE  OPERATING  SUPPORT 
AGGREGATE  WORKLOAD  INDICATOR  MODEL 


ENTER  COMMANDS  f l=ATC»£=SACi3»TRC) : 

1 

ENTER  CHANGE  OPTION  ( 1=MANPOMER>2=WORKLOAD) : 

1 

ENTER  TYPE  OF  CHANGE  SPEC.  U=ABSOLUTEj£=PERCEHT.S=NO  OMERRLL  CHANGE  SPEC.j: 


QITER  ABSOLUTE  CHANGE: 

-S£S 

ENTER  THE  NUMBER  OF  nJNCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 


ENTER  METHOD  BY  WHICH  FUNCTION  CHANGES  WILL  BE  SPECIFIED  AS  FOLLOWS: 
1»ABS0LUTE  NUMBER  OF  PEOPLE 
£=P£RCENT  OF  FUNCTION  MANPOWER 
3=PERCENT  OF  BOS  MANPOWER 
-^PERCENT  OF  TOTAL  CHANGE 

method; 

I 

OITER  functions  and  associated  CHANGES  'OfC  H.INCTION  PER  LINE) 

USING  THE  FOLLOWING  NUMBERS  TO  DEIIOTE  FUrCTIOflS: 

1=ADMINISTP.ATI0N 

£=RETAIL  SUPPLY  OPERATIONS 

S=MAIMTEMANCE  OF  INSTALLATION  EQUIPMENT 

MOTHER  BASE  SERUICES 

5=t'10RALE  14ELFARE  &  RECREATION 

S=OTHER  PERSONNEL  SUPPORT 

7=EACHEL0R  HOUSING  OPERATIONS 


HjNCTIONj change: 
1 1 -vS9 

njNCTION.CHANGE: 

£j  7|;. 

miCTIOMjCHANGE: 

S.-ISO 

nJNCTI ON > CHANGE: 
•1.99 

nJNCTIONjCHANGE: 
5.  -40 

njtICTIONjCHANGE: 
S« -iS4 

P.il  t ’ION. CHANGE: 


H-49 


ThEPE  ft  CHflMGE  IN  THE  NUMBER  OF  BftSES  (laYES>£=*NO)  ? 


ENTER  PRINT  OPTION  ftS  FOLLOWS: 

l=DI3PLflV  MILITfiRY/CIUILIftN  BREAKOUT 
£=DISPLflV  TOTAL  MANPOWER  OriLV 

PRINT  OPTION  is; 


ftIP  TRAINING  COfINftND 


FUNCTIONAL  NAflPOWER  iTOTALJ 


FUNCTION 


AIiMiraSTPATlON 

RETAIL  SUPPLY  OPERATIONS 

NftINTENAfiCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SERUICES 

MORALE  WELFARE  Ci  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TOTAL 


FYTS  CHAffGE  RESULTANT  PERCENT 


MANPOWEF: 

MANPOWER 

CHANGE 

4S07.0 

-459. 0 

>1143.0 

-9.96 

3027.0 

76.0 

3103.0 

la  51 

S52.0 

-130.0 

522.0 

-19. 9*1 

3069.0 

99.0 

3168.0 

3  a  13 

542.0 

-ai3.0 

502.0 

-7.  38 

2673 . 0 

-134.0 

2544.0 

-5.00 

S-:!  •  0 

-41.0 

£00.0 

““1  1  a  0  i 

14816.0 

-629.0 

1  >1187.0 

a  liwS 

MANPOWER  SLACK  "ARIABLES 


nJNCTION  'ILACK 


ADMiraSTRATION  >1??.  12 
RETAIL  SUPPLY  OPERATIONS  SIO.S-R 
MftlMTaiANCE  OF  INSTALLATION  EQUIPMENT  11. SI 
OTHER  BASE  SERUICES  74S.SS 
MiOPALE  WELFARE  S:  RECREATION  45.00 
OTHER  PERSONNEL  SUPPORT  572.51 
BACHELOR  HOUSING  OPERATIONS  0. 
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OUTPUT/WORKLOflD 


WORKLOfiD  IMDICflTOR 


rY73  CHWtGE  RESULTANT  PERCENT 

INDICATOR  INDICATOR  CHANGE 


ADMINISTRATION  INDICATORS: 


TPAt.iEL  TRATtSACTIONS  PROCESSED 

-21529.3 

60419.2 

-26.3 

DOS  BUDGET 

*iQ3« 

-108.3 

375.3 

-22.4 

TRANSACTIONS  ftUDITED 

3326£3.4 

-87102.9 

265525. 4 

-24.7 

LEA'.'E  AND  PAY  ACCOUNTS 

3254S.6 

-23115.3 

59*131.3 

-28.0 

CIUILIAN  PAY  RECORDS 

24112. 1 

-6752. 1 

17360. 1 

-28.0 

MATERIAL  G  SERUICES  TRANSACTIONS 

79790.  •? 

-32700.7 

47090.2 

-41.0 

POPULATION  INDICATORS: 

TOTAL  POPULATION  SUPPORTED 1 INCL  DEP) 

167011.13 

-46752. 2 

120258.3 

-23.0 

BASE  POPULATION 

62559.0 

-17513.2 

*15040.3 

-28.0 

BOS  POPULATION 

14816.0 

-629.0 

14187.0 

-*1.2 

MILITARY  POPULATION 

417S7.0 

-11684.8 

30042.2 

-28.0 

STUDENTS 

36793.0 

-10031.3 

26766.7 

-27.3 

MISSION  POPULATION 

•i77"i3.8 

-16889.2 

30353.3 

-35.4 

SUPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 

1277155.0 

-215736.9 

1061418.0 

■? 

SUPPLY  TRANSACTIONS 

1062509.0 

-t79479.0 

883030. 1 

-16.9 

REQUISITIONS 

66740,0 

-11273.7 

55466.3 

-16.9 

EouiPMerr  tpansactions 

83879.0 

-15013.4 

r3iB65»  6 

-16.9 

RECEIPTS 

59027.0 

-9970.8 

*19056 . 2 

-16.9 

TOTAL  IN'.'ENTOR'''  ITEM  RECORDS  ‘ 

■i53401.0 

-36867. 5 

•  S 

-19.2 

SUPPL'.'  ITEM  RECORDS 

384067.2 

-73533 . 7 

310483.5 

-19.2 

EQUIPMOIT  ITEM  RECORDS 

O 

-13283.8 

56050.0 

-19.2 

AUIATION  njEL  CONSUMPTION 

1 3 1  0 

£75. 3 

15407.3 

i  •  3 

HAINT  OF  INSTA  EQUIP  NtDICATORS: 

TOTAL  UEHICLES 

3472. 0 

-833.0 

2639.0 

MILITARY  UEHICLES 

1030.0. 

-259. 1 

820.9 

-24.0 

AIRCRAFT  TRACTORS 

40.0 

*“’?  •  ij 

•50.  *1 

-2“.0 

SPECIAL  HA»<DLING 

1040.0 

-24'?.  5 

790.5 

-24.0 

MON-MILITARY  UEHICLES 

2392.0 

-573.9 

ISlS.l 

-2*1.0 

iSENERAL  PURPOSE  AUTO 

S*  0 

-lU.F 

363 . 3 

-24.0 

ALL  PURPOSE  TRUCKS 

1914.0 

•  -:59.2 

14S4..S 

-2*1.0 

BACHELOR  HOUSING  INDICATORS: 

SQ  FT  DORM  SPACE 

13554.0 

-3796.3 

9757.7 

-23.0 

DORN  BEDS 

621 13. 7 

-17083.3 

*•5030.  3 

"*37  •  5 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SERUED 

771771.0 

-139017.9 

-24.5 

ENTER  ITERATION  OPTION  AS  POLLOHS: 

1=ACCUMULATE  CHANGES. S=BEGIN  NEW  CYCLE. S^STOP 
ITEFlATION  OPTION* 

'.'•CP  PUN  COMPLETE 

6. 5 


H-51 


LOSPC 


ftlP  FORCE  BftSE  OPERflTIMG  SUPPORT 
PGGREGflTE  WORKLOAD  IMDlCflTOR  MODEL 


EMTER  COMMANDS  a=*ATC»£*SAC*3*TAC) : 


DITER  CHANGE  CPTlOrj  i 1=MANP0HER>£*H0RKL0AD) : 


ETITEP.  TYPE  OF  CHANGE  SPEC.  a=ABS0LUTEj£=PERCENT>3=N0  OVERALL  CHAf<GE  SPEC.j: 


ENTER  ABSOLUTE  CHANGE: 

13£0 

BITER  THE  NUMBER  OF  HJNCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 


ENTER  METHOD  BY  WHICH  FUNCTION  CHANGES  WILL  BE  SPECIFIED  AS  FOLLOWS: 
l=A3S0LUTE  NUMBER  OF  PEOPLE 
£sPERCENT  OF  FUNCTION  MANPOWER 
SaPERCENT  OF  BOS  MANPOWER 
4*PERCENT  OF  TOTAL  CHAfJGE 

t€THOD: 

I 

BITEP  FUNCTIONS  AND  ASSOCIATED  CHANGES  '.ONE  FUNCTION  PER  LIME) 

USING  THE  FOLLOWING  NUMBERS  TO  DENOTE  FUNCTIONS: 
l=ADNINISTRATION 
£=RETAIL  SUPPLY  OPERATIONS 
3=HAINTENANCE  OF  INSTALLATION  EQUIPMENT 
•iaOTHER  BASE  SER'JICES 
5=M0RRL£  WELFARE  S  RECREATION 
SaOTHER  PERSONNEL  SUPPORT 
TaBACHELOR  HOUSING  OPERATIONS 


njNCTION. CHANGE: 
IjTIS 

BJMCTIONjCHANGE: 

£■£5? 

njNCT  I  iSNj 'CHANGE: 
S«  >iS 

FUNCTIOrUCHANGE: 
•:•<  ££r 

njNCTION.'CHANGE: 

5<S4 

n.'NCTIONj  CHANGE: 
P  NC- ION. CHANGE: 
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HERE  ft  CHftMGE  IN  THE  NUMBER  OF  BftSES  I l*YESja=NOl? 


3ITER  PRINT  OPTION  ftS  FOLLOWS: 

l=DISPLftY  MILITflRY-^CIUILIfiN  BREftKOUT 
a»DISPLftY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  IS: 

2 


STRATEGIC  AIR  COMMAND 


FUNCTIONAL  MANPOWER  fTOTALJ 


njMCTION  F'lTS  CHAtIGE  RESULTANT  PERCENT 


MANPOWER 

MANPOWER 

CHANGE 

ADMINISTRATION 

TO49.0 

715.0 

"TS-i.O 

10. 14 

RETAIL  SUPPLY  OPERATIONS 

rsoo.o 

£59.0 

£159.0 

3.  £3 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

£179.0 

46.0 

.  £££5.0 

£.11 

OTHER  BASE  SERUICES 

rs££.o 

S049 . 0 

£.90 

MORALE  WELFARE  &  RECREATION 

903.0 

967.0 

'.09 

OTHER  PERSONNEL  SUPPORT 

£r£0»0 

3.0 

£  1  £3 . U 

.11 

BACHELOR  HOUSING  OPERATIONS 

33£.0 

6.0 

33S.0 

l.Sl 

TOTAL 

£8905.0 

I'^cO.  0 

30££5.0 

-.57 

MANPOWER  SLACK  UARIABLES 


njtICTION  -ILACK 

ADMINISTRATION  SSS.OS 

RETAIL  SUPPLY  OPERATIONS  £44. S£ 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SEP.OICES 

MORALE  WELFARE  ?:  PECPEATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS  S,7~ 
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OIJTPUT--'WORkLOftD 


WORKLOAD  IMDICATOR 


ADMIMISTPflTIOH  INDICATORS: 

7RAUEL  TRANSACTIONS  PROCESSED 

DOS  3UDGET 

TRANSACTIOI1S  AUDITED 

LEAUE  AND  PAY  ACCOUNTS 

CIU ILIAN  PAY  RECORDS 

MATERIAL  !L  3ERUICES  TRANSACTIONS 

POPULATION  INDICATORS: 

TOTAL  POPtJLATION  SUPPORTED! I NCL.  DEP) 
3ASE  POPULATION 
SOS  POPULATION 
MILITARY  POPULATION 
MISSION  POPULATION 

SUPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 
SUPPLY  TRAflSACTIONS 
REQUISITIONS 
EQUIPMENT  TRANSACTIONS 
RECEIPTS 

TUAL  INUENTORV  ITEM  RECORDS 
SUPPLY  ITEM  RECORDS 
EQUIPMENT  ITEM  RECORDS 
AUIATION  njEL  CONSUMPTION 

MAINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  MILEAGE 

TOTAL  "EHICLE  EQUIUALENTS 

TOTAL  UEHICLES 

MILITARY  UEHICLES 
HIPCRAFT  TRACTORS 
SPECIAL  HANDLING 
MON-MILITAPY  UEHICLES 
GENERAL  PURPOSE  AUTO 
ALL  PURPOSE  TRUCKS 

3PCHELOR  HOUSING  INDICATORS: 

SQ  FT  DORM  SPACE 
DORM  BEDS 

OTHER  PEPSONNEt.  SUPPORT: 

WEIGHTED  .RATIONS  SERUED 


ri73  CHANGE  RESULTANT  PERCENT 


INDICATOR 

INDICATOR 

CHfiNGE: 

106779.0 

517.3 

107296.3 

•  5 

S3£.  1 

£.  1 

334.2 

t  ^ 

610701.6 

£315.5 

613017.0 

.4 

130544.0 

603.6 

131147.7 

• 

£1510.0 

99.5 

£1609.5 

•  5 

126331. £ 

539.3 

127471.0 

.5 

412551.0 

1706.7 

414257.7 

»4 

131322.0 

607.  £ 

131929.2  • 

.5 

£3905.0 

1320.0 

30225.0 

4*6 

1116.13.0 

.196 . 3 

112139.3 

.4 

102417.0 

-712.3 

101704.2 

— .  7 

£342419.0 

12953.6 

£355377,5 

.  5 

£376568.0 

10834.7 

£337^02. 7 

.5 

142565.0 

650.0 

143215.0 

.5 

193.115.0 

331.7 

194296.7 

e; 

129372.0 

592. 1 

150464. 1 

is 

1084337.4 

.1500.5 

1088837.9 

• 

921363.0 

3326.0 

925639.0 

•  4 

162524.5 

67 4 . 5 

163199.0 

• 

79346.0 

342.4 

79683.4 

•  •• 

330.0 

•  1 

330 . 7 

.  1 

33200.5 

43. 

•s3£44.  3 

.1 

14601.2 

1’?.  ? 

11620.5 

^  t 

1656.0 

o.  1 

i66£.  1 

•  1 

320.3 

.  4 

321.2 

« 

•  i 

4335.2 

^  ■? 
j  •  I 

1340.9 

4 

•  4 

9915.2 

13. 1 

9953.3 

•  i 

1220.3 

1.6 

•  « 
iizac.* 

^  1 

3721.4 

11.5 

3735.9 

4  1 

9395;0 

T- 

9117.3 

11337.0 

36.1 

11923.1 

•  ll 

56136.0 

635.  i 

156371.1 . 

ENTER  ITERATION  OPTION  AS  FOLLOWS: 

l»ACCUMULATE  CHANGES. £=BECIN  NO-i  CYCLE. 3=ST0P 
ITERATION  OPTION* 

■; 

'stop  run  COMPLETE 
SFU'S:7. I 
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ftIR  FORCE  BfiSE  OPESflTIMG  SUPPORT 
ftGGREGflTE  WORKLOAD  INDICATOR  MODEL 


»«»»<«  M«  Mt  SM  >—M«  t—W  \««  »<«  WW  WW 1M W.^ 


eiTER  COMMANDS  ( l=ATC.£aSftC»3=TAC) : 

■3 

EJITEP  change  option  (l=MAf<P0WER>E3W0RKL0AD) : 

1 

OI7ER  TYPE  OF  CHANGE  SPEC.  • 1=A3S0LUTEj£=PEP.CENT.3=N0  OVERALL  CHANGE  SPEC. i : 
1 

ENTER  ABSOLUTE  CHANGE: 

34S4 

ENTER  THE  NUMBER.  OF  FUNCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 


OITER  METHOD  BY  WHICH  FUfCTION  CHANGES  WILL  BE  SPECIFIED  AS  FOLLOWS: 
i=AB30LUTE  NUMBER  OF  PEOPLE 
£=PERCeiT  OF  FUNCTION  MAflPOWER 
3=PERCENT  CF  BOS  MANPOWER 
4*P£RCENT  of  TOTAL  CHANGE 

rCTHOD: 

I 

ENTER  FUNCTIONS  AND  ASSOCIATED  CHANGES  ICNE  FUNCTION  PEP  LINE) 

USING  THE  FOLLOWING  NUMBERS  TO  DENOTE  FUNCTIONS:  ' 

1=ADMIHISTPATI0N 

c=retril  supply  operations 

SaMAINTENANCE  OF  INSTALLATION  EQUIPMENT 
4=0THER  BASE  SER','ICES.. 

S=M0RALE  WELFARE  S  RECREATION 
6=OTHER  PERSONNEL  SUPPORT 
7=BACHEL0R  HOUSING  OPERATIONS 


njNCTION- CHANGE: 
i<a44 

FUNCTION) CHANGE: 
£j  ?£5 

FUNCTION) CHANGE: 
3.347 

FIJMCTI0N)CHANGE: 

••) 

niNCTION)CHANGE: 
O.  -Ft 

n.itli:TIOM)CHAMGE: 
S'  ISO 

FI  r  CTION)CHHNGE: 
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IS  'HERE  fl  CHflHGE  IM  THE  NUHBER  OF  BASES  aaYES.£=NOJ? 

5 


EfITER  PRIMT  OPTION  AS  FOLLOWS: 

1=IIISPLAY  MILITARY.'-CIUILIAN  BREAKOUT 
£=DISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  IS: 


TACTICAL  AIR  COMMAND 


FUNCTIONAL  MANPOWER  iTOTALJ 


FLiMCTtON 


ABHIMIiTRAT.ION 

RETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SERUICES 

MORALE  WELFARE  &  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TOTAL 


FTS  CHANGE  RESULTANT  PEPCEN7 


MANPOWER 

MANPOWEP 

CHANGE 

5180.0 

•i44.0 

56£4. 0 

3.57 

5£03..0 

9£5.0 

6133.0 

17.';’6 

l£3S.0 

947.0 

£133.0 

76. 6£ 

'  44£7.0 

948.0 

5373.0 

£1.37 

8£6. 0 

40.0 

666.0 

6.39 

1875.0 

1S0.O 

£055.0 

9.60 

£39.0 

-13.0 

££1.0 

-7 . 53 

13791.0 

3464.0 

£££55.0 

13.43 

MANPOWER  SLACK  UARIABLES 


njNCTION 


;lack 


ADMINISTRATION  ■?55.£4 
RETAIL  SUPPLY  OPERATIONS  IISS.OS 
MAINTENANCE  OF  INSTALLATION  EQUIPMENT  SSI. 43 
OTHER  BASE  SERUICES  1133.73 
MORALE  WELFARE  t  RECREATION  55. 3£ 
OTHER  PERSONNEL  SUPPORT  £90.75 
BACHELOR  HOUSING  OPERATIONS  0. 
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cii  0.^ « <r.  i 

W  <Sf  •£*  0> 


OUTPUT-^HORKLOflD 


IJOPKLOftD  IMDICflTOR 


ftDMIHISTRflTION  IMDICflTORS: 

TRflUEL  TRflNSFtCTIOMS  PROCESSED 

BOS  BUDGET 

TRflHSflCTIONS  AUDITED 

LEAUE  AMD  PAY  ACCOUMTS 

CIUILIAM  PAY  RECORDS 

MATERIAL  G  SERUICES  TRANSACTIONS 

POPULATION  indicators: 

TOTAL  POPULATION  SUPPORTED ( INCL  DEP) 
BASE  POPULATION 
BOS  POPULATION 
MILITARY  POPULATION 
MISSION  POPULATION 

SUPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 
SUPPLY  TRANSACTIONS 
REQUISITIONS 
EQUIPMENT  TRANSACTIONS 
RECEIPTS 

TOTAL  IMUENTOR*-'  ITEM  RECORDS 
SUPPLY  ITEM  RECORDS 
EQUIPMENT  IT01  RECORDS 
A'JIATION  njEL  CONSUMPTION 

MAINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  VEHICLES 

MILITARY  UEHICLES 
AIRCRAFT  TRACTORS 
SPECIAL  HANDLING 
NON-MILITARY  UEHICLES 
GENERAL  PURPOSE  AUTO 
ALL  PURPOSE  TRUCKS 

BACHELOR  HOUSING  INDICATORS: 

SQ  FT  30RM  SPACE 
DORM  BEDS 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SEP"ED 


F’lT’S  CHANGE  RESULTANT  PERCENT 


INDICATOR 

INDICATOR 

CHANGE 

■S45S2.0 

-8859.0 

75703.0 

-10.5 

56?.  S 

-52. 1 

517.7 

-9.2 

•+£5233. 1 

-34082.5 

■391150.5 

-8.0 

??646.  S 

-11269. 1 

88377.7 

-11. S 

14S78.4 

-1693.9 

13284.5 

-11.3 

S70?8. 4 

-11697. 1 

75401.3 

-13.4 

368987.0 

-41728.9 

327258. 1 

-11.3 

98039.0 

-11087.3 

86951.7 

-11.3 

18791.0 

■3464.0 

22255.0 

18.4 

84645. 0 

-9572.5 

-5072.5 

-11.3 

79248.0 

-14551.3 

64696. 7 

—13.4 

2838476.0 

-210436.5 

2678039.5 

-7.3 

2396100.0 

-166959.0 

2229141.0 

-7.0 

152659.0 

-106.37.2 

14£0£1.S 

-7.0 

220525.0 

-24535.0 

195990.0 

-11. 1 

119192.0 

-8305.2 

110886.8 

-7.0 

929105.0 

-65756. 4 

86334)3 . 6 

-7 . 1 

812221.0 

-57484. 1 

754736. 9 

-7. 1 

116884.0 

-8272.3 

108611 . 7 

-7, 1 

45291.0 

-8219.6 

37071.4 

-IS.  1 

11347.0 

-1033.2 

10313.8 

-9. 

44:52.0 

-4i38. 1 

4073.9 

“9- 

1 

404.0 

367.2 

1 

■»07S.0 

-371.3 

3706.7 

-9. 

6865. 0 

—  .  i 

6239.9 

1 

1  3& .  0 

-67 . 0 

669 . 0 

'**9a 

< 

6129.0 

-558. 1 

5570.9 

•9  ■ 

6881.0 

“♦r04  •  0 

6277. 0 

-8.8 

32138.0 

-2869. 1 

29268.8 

-4.9 

44:577. 0 

-21889.3 

■3££9S7,7 

*“*5  •  •i? 

ENTER  ITERATION  OPTION  AS  FOLLOWS: 

l=ACCUMULATE  CHANGES? 2=BEGIN  NDJ  CYCLE? 3»ST0P 
ITERATION  OPTION- 


•:Tf.p  pijfi  complete 
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ANNEX  3 


Model  runs  used  to  coiiq>ute  FY??  indicator  values  by  setting 
the  F778  mission  population  alone  to  the  FY77  level  (Tables 
HIO,  HU,  and  H12) 
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ftIR  FORCE  BASE  OPERflTIMG  SUPPORT 
AGGREGATE  ^iORKLOAD  INDICATOR  MODEL 


ENTER  COMMANDS  ( 1=ATCj2=SAC»3=TAC) : 

1 

ENTER  CHAffGE  OPTION  a=MANPOWERj2=MORKLCAD) : 


Eri^ER  CHANGE  IN  MISSION  POPULATION  lOR  ZERO  TO  RETAIN  CURRENT  UALUE) : 

£507 

ENTER  THE  NUMBER  OF  WORKLOAD  INDICATORS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED! 
0 

ENTER  PRINT  OPTION  AS  FOLLOWS: 

i=DISPLAY  MILITARY/CIUILIAN  BREAKOUT 
£=DISPLAY  TOTAL  NANPOICR  ONLY 

PRINT  OPTION  IS! 


AIR  TRAINING  COMMAND 


FUNCTIONAL  MANPOWER  ' TOTAL J 


FTJNCTION 


ADMINISTRATION 

RETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OF  IISSTALLATION  EQUIPMENT 

OTHER  BASE  SEP.',' ICES 

MORALE  WELFARE  0  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TOTAL 


CHANGE 

RESULTANT 

PERCENT 

MANPOWER 

MANPOWER 

CHANGE 

-007.0 

105.9 

*•!  i  u«  r 

S.C'O 

■;:0£7.0 

♦ 

1  • 

2102. 1 

O5£.0 

£4t  5 

070.5 

.  7  ff- 

iOO'? .  0 

112.7 

^  1  •  . 

i.ifr 

5-2.0 

i-.r 

7 

c! « <  i 

£073 . 0 

122.1 

2300. 1 

4, 5(5 

241.0 

7.1 

I 

c,'?- 

1-310.0 

522.0 

15333.0 

5^  frj5 
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MftMPtDWER 

SLACK  UARIABLES 

FUrtCTIOM 

SLACK 

liiDMIMISTRftTIOM 

0. 

PETFIIL  SUPPLY  OPEKflTIOMS 

0. 

miMTEMflfCE  OF  UfiTflLLflTIOM  EQUIPMOIT 

0-t 

OTHER  BASE  SERUICES 

0; 

MORALE  WELFARE  C.  RECREATION 

0. 

OTHER  PERSONNEL  SUPPORT 

0. 

BACHELOR  HOUSING  OPERATIONS 

0. 

OUTPUT.'- WORKLOAD 

WORKLOAD  INDICATOR 

FY7S 

CHAflGE  RESULTANT  PERCENT 

INDICATOR 

INDICATOR 

CHANGE 

ADMINISTRATION  INDICATORS: 

TRAUEL  TRANSACTIONS  PROCESSED 

.S1S4'9.0 

Oi  ws.**  b 

85682.3 

4.6 

BOS  BUDGET 

*••53  •  b 

IS.  7 

502.3 

if*  7 

TRANSACTIONS  AUDITED 

4 

15078.0 

367706.4 

4.3 

LEAUE  AND  PAY  ACCOUNTS 

S£5>^6.  b 

3996.8 

3b543«  4 

4.8 

CIUILIAN  PAY  RECORDS 

£4112.1 

1167.5 

25279.6 

4.0 

MATERIAL  St  SERUICES  TRANSACTIONS 

7S790.S 

5660.7 

85451.6 

7.1 

pi3PULATI0r<  indicators: 

TOTAL  POPULATION  SUPPORTED (INCL  DEPi  IbTOll.O 

8109.1 

175120.1 

4.9 

BASE  POPULATION 

62559.0 

5O-29.0 

65588.0 

4.8 

BOS  POPULATION 

14S16.0 

522.0 

i 

U 

3.5 

MILITARY  POPULATION 

41727.0 

2028.2 

43747 • £ 

4*0 

STUDENTS 

■S679S.0  • 

1730.9 

38528. 9 

*•  •  »* 

MISSION  POPULATION 

•17743. 0 

2507 . 0 

50250.0 

3 

SUPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 

1277155.0 

37299. 1 

1314454,0 

£.9 

SUPPLY  TRANSACTIONS 

1062509.0 

31030.4 

1093539.4 

2.9 

REQUISITIONS 

66740.0 

1949. 1 

68689. 1 

2.9  ■ 

EQUIPMENT  TRANSACTIONS 

0SS79.O 

2595.7 

91474. 7 

2.9 

RECEIPTS 

59027. 0 

1723.9 

60750.9 

2.9 

TOTAL  INUENTORY  ITEM  RECORDS 

453401.0 

15019. 1 

•:63420. 1 

*•  ’t- 

SUPPLY  ITEM  RECORDS 

3S4067.2 

12722.3 

396789.6 

^  ‘T 

EQUIPMENT  ITEM  RECORDS 

69333. S 

2296.7 

'1630.5 

t"  T* 

AUIATION  njEL  CONSUMPTION 

15132.0 

272. 1 

15404. 1 

1,8 

MAINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  UEHICLES 

3472.0 

144.2 

3616.2 

*“  •  ti 

MILITARY  UEHICLES 

10S0.0 

44.8 

1124.3 

4.2 

AIRCRAFT  TRACTORS 

40.0 

ITT 

4  i  •  1 

*•  •  c 

SPECIAL  HANDLING 

1040.0 

43,  £ 

1083,2 

*"  •  ii 

NON-MILITARY  UEHICLES 

2392.0 

■?9 . 3 

2491. 3 

4.2 

GENERAL  PURPOSE  AUTO 

47S.0 

19.8 

.  ■; 

-.li 

ALL  PURPOSE  TRUCKS 

1914,0 

"'3.5 

199;.: 

- .  £ 

H-62 

K£09. 1 
ii5061.b 


a 

a 


SftCHELOR  HOUSiriG  INDICATORS: 

3Q  FT  DORM  SPACE  13554.0  >i55. 1 

DORM  BEDS  621 13.  T* 


OTHER  PERSONNEL  SUPPORT: 
WEIGHTED  RATIONS  SERUE3 


■771?71.0  3£el7.1  30‘i3SS.  1 


OITER  ITERATION  OPTION  AS  FOLLOWS: 

1=ACCUNULATE  CHANGES »£=BEGIN  NEW  CYCLE? 3=ST0P 
ITERATION  OPTIONS 

STOP  PUN  COMPLETE 
■=f’U'S:5.3 
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:OSPG 

AIR  FORCE  BASE  OPERATIMG  SUPPORT 

hggregate  workload  indicator  model 


aiTER  COMMANDS  ( 1»ATC.2=SAC.3=TAC) : 


DITEP  CHANGE  OPTION  ( l=MANPOWER>£=WORKLOAD) : 

QITER  CHANCE  IN  MISSION  POPULATIOtl  lOR  ZEP.O  TO  PETAiri  CURRENT  'JALUEl : 
iSl 

0!TER  THE  NUMBER  OF  WORKLOAD  INDICATORS  FOR  WHICH  CHANCES  WILL  BE  SPECIFIED: 
0 

BITER  PRINT  OPTION  AS  FOLLOWS: 

i=DISPLAY  NILITARY/CIUILIAN  BREAKOUT 
£=DISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  is: 


STRATEGIC  AIR  COMMAND  . 


FUNCTIONAL  MANPOWER  -TOTALJ 


FUNCTION 


ADMINISTPATION 

RETAIL  SUPPLY  OPERATIONS 

ffiltlTOIANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SEP.',' ICES 

NOPALE  WELFARE  S-  RECREATION 

OTHER  PEPSOfiNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TOTAL 


F’.TS 

CHAN'iE 

RESULTANT 

PEPCEN 

MANPOWER 

MANPOWER 

CHANGE 

T0~9.0 

r.  i 

"OSt..  1 

.  1 

"SOO . 0 

J 

"SOS. s 

^  • 

sirs.o 

*"  •  kl 

i;  1 7?  •  '5 

0 

-SScl.O 

*’’• .  kl 

c 

.3 

■fOS.O 

r,’ 

•  j 

*^03.5 

i;7£0 . 0 

fL  >  cU  •  1 

.Oi 

iS£.0 

•  i. 

1 

.Oi 

SSSO.S.0 

IS.  1 

.0» 
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MflMPOWER  SLACK  UfiRIflBLES 


RJMCTION 


SLACK 


ADMIMISTRATIOH  3. 
RETAIL  SUPPLY  OPERATIOMS  0. 
MAINTEMANCE  OF  irtSTALLATION  EQUIPMEMT  O. 
OTHER  BASE  SERUICES  0. 
MORALE  WELFARE  S:  P.ECREATIOM  0. 
OTHER  PERSOMNEL  SUPPORT  9. 
BACHELOR  HOUSING  OPEPATIONS  0. 


OUTPUT/WORKLOAD 


WORKLOAD  INDICATOR 


ADMINISTRATION  INDICATORS: 

TPAUEL  TRANSACTIONS  PROCESSED 
303  BUDGET 

tpansactions  audited 

LEAUE  AND  PAY  ACCOUNTS 

CIUILIAM  PAY  RECORDS 

MATERIAL  G  SERUICES  TRANSACTIONS 

POPULATION  INDICATORS: 

TOTAL  POPULATION  SUPPORTED ( {NCL  DEP) 
BASE  POPULATION 
BOS  POPULATION 
MILITARY  POPULATION 
MISSION  POPULATION 

SUPPLY  iriDICATOPS: 

TOTAL  TRANSACTIONS 
SUPPLY  TRANSACTIONS 
REQUISITIONS 
ECUIPMOIT  TRANSACTIONS 
RECEIPTS 

TOTAL  INUENTORY  ITEM  RECORDS 
SUPPLY  ITEM  RECORDS 
EQUIPMENT  ITEM  RECORDS 
RUIATION  njEL  COftSUMPTION 

MAI NT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  MILEAGE 

TOTAL  UEHICLE  ECUiUALENTS 

TOTAL  UEHICLES 

MILITARY  UEHICLES 
AIRCRAFT  TRACTORS 
SPECIAL  HANDLING 
NON-MILITARY  UEHICLES 
GENERAL  PURPOSE  AUTO 
ALL  PURPOSE  TRUCKS 


F'.'TS  CHAriGE  PESULTAtlT  PERCENT 


NDICATOR 

INDICATOR 

CHANGE 

106779.0 

108,0 

106S87.0 

t 

•  * 

SSE.  1 

•  8 

•l/C  c*  •• 

.1 

610701.6 

Oi  O 

611376.9 

.1 

lS054-t.0 

176. 0 

IS072Q. i 

•  i 

EiSIO.O 

S9.0 

21509.0 

,  1 

1E6831.S 

172.0 

127053.2 

•  1 

•+ 1255 1.0 

•il2907.2 

.1 

131322.0 

1 1  i' .  1 

131-99.1 

.  1 

23905.0 

16. 1 

23921.1 

^  t 

111643.0 

131.2 

11177-.2 

,  * 

102*:  17.  0 

161.0 

102573.0 

a  i. 

2S-+2419.0 

3733.  .i 

2346157.4 

a  1 

cl3t  6563. 0 

3125.7 

2379693.7 

142565. 0 

137.5 

‘  c: 

VW,  'V 

193415.0 

25—.  — 

193669.4 

!  1 

1 293 1 2. 0 

170.3 

ii'0@4£.3 

^ ' 

1034337.- 

1293.4 

1035635. 3 

921363.0 

1103.3 

922966.3 

a  i 

162524.5 

194.6 

162719.0 

79346. 0 

93 . 3 

,  * 

330.0 

-.  1 

379 . 9 

-.0 

33200.5 

-6.2 

3319-:. 3 

— .  >J 

14601 .  £ 

-2.7 

1-593.5 

-.0 

4to56. 0 

-.9 

-o55. 1 

-.0 

320.3 

-.  1 

320.7 

-.0 

-.335.  £ 

**  •  o 

433‘i.- 

-.0 

9945.2 

-la'? 

99-3. - 

-.3 

1220.3 

—  •  c. 

Icj..! .  t- 

-.0 

3724.- 

-i .  1-. 

*4.1.  ; 

-.  0 
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^WHELOR  HOUSING  INIirCftTORS: 


SQ  FT  DORM  SPACE 

•?395.0 

5.9 

9400.9 

.1 

DORM  BEDS 

41837.0 

££.8 

41859.8 

.1 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SERUED 

456186.0 

£00.0 

456386.0 

.0 

ENTER  ITERATION  OPTION  AS  FOLLOWS: 

i=ACCUMULHTE  CHANGES? £=BEGIN  NEW  CYCLE>3=ST0P 
ITERATION  OPTION* 

"stop  PUN  COMPLETE 
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iOSFG 

.  »««A  ^<«»W  .JfWMtMt  A?^  W  W W W  WAg W  W%M  W  "Af  W«^tA<«««  W<«»«^»a»wt»l  wtJ/WW'JfM* 

flIR  FORCE  SfiSE  OPERftTIMG  SUPPORT 
RGGREGflTE  UORKLOfiD  INDICfiTOR  MOBEL 


A^^M^M<jinH3m^lltMlK3M.^MyCM1KMUkdlt^aiC3ll^lM3KMC]IC^3li2iUICStf)KSK3IC^3IIMUItJlt]l(2IUK]IC)llllUI(]l(^)IUKJK)ltllC]itliCatf  SlC^lK3lt3ltimi{2IUiUiCW3ll^3itlil3iUICSIC]lt 


DITER  COMMflHDS  r  l=flTCj2=SflC»3=«TflC) : 

w 

EMTER  CHftfICE  OPTIOM  a=MflMPOWER>a=WOP.KLOAD) : 

2 

EtlTER  CHflMGE  lU  MISSION  POPULftTION  lOR  ZERO  TO  PETfilM  CURRENT  UfiLUE) : 

-5S6S 

EtiTER  the  number  OF  WORKLOftD  INDICfiTORS  FOR  WHICH  CHRNGES  WILL  BE  SPECIFIED: 
0 

ENTER  PRINT  OPTICM  RS  FOLLOWS: 

IsDISPLflY  MILITfiRYxCIUILIfiN  BREAKOUT 
2»BISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  is: 


TACTICAL  AIR  COMMAtID 


FUNCTIONAL 

njNCTION 


ADMIMISTPATIOM 

RETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SEP.UICES 

MORALE  WELFARE  C  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 


MANPOWER  ( TOTAL J 

r,'7S  CHANGE  RESULTANT  PERCENT 


MANPOWER 

MANPOWER 

CHANGE 

SISO.O 

-101.3 

-873. 1 

-5.33 

5208.0 

-155. 3 

5052. 7 

“w « '?y 

1238.0 

-28.2 

1203.3 

-•i27.0 

-110.3 

-318. 1 

-ii.'so 

828. 0 

-3.0 

817.0 

-*  ,  — 

1375. 0 

-85.  “ 

1303.8 

-3.4'? 

233.0 

”10.8 

iI!iZ|3.  — 

“** .  4  j 

13731.0 

->573.4 

13111.8 

TOTAL 


MRMPOWER  SLfICK  '.'RRIRBLES 


FJJMCTIOM  SLACK 


ADMINISTRATION  0. 
RETAIL  SUPPLY  OPERATIONS  O. 
MAINTENANCE  OF  INSTALLATION  EQUIPMENT  0. 
OTHER  BASE  SERUICES  0. 
MORALE  WELFARE  &  RECREATION  0. 
OTHER  PERSONNEL  SUPPORT  0. 
BACHELOR  HOUSING  OPERATIONS  0. 


OUTPUT/WORKLOAD 


WOR^:LOAD  INDICATOR  F'.TS  CHANGE  RESULTANT  PERCENT 


INDICATOR 

INDICATOR 

CHANGE 

ADMINISTRATION  INDICATORS: 

TPAUEL  TRANSACTIONS  PROCESSED 

0 

-5£31.6 

'9330.4 

BOS  BUDGET 

SSS.S 

-20.8 

539, 1 

TRANSACTIONS  AUDITED 

•:£5233. 1 

-28126.9 

-05106. 1 

LEAf.'E  AND  PAY  ACCOUNTS 

99646. S 

—6654. 3 

92992.0 

“•i#  1 

CIUILIAN  PAY  RECORDS 

1-1978.  .1 

-1000.3 

13978. 1 

-6*7 

MATERIAL  g.  SERUICES  TRANSACTIONS 

S7098.4 

-6907,5 

80190.9 

-7.9 

RtDPULATION  .INDICATORS: 

TOTAL  POPULATION  SUPPORTED ( I MCL  DEP) 

36S937.0 

-£4642.3 

344344.7 

-li.  7 

BASE  POPULATION 

9S0B9.O 

-6547. 4 

91491.8 

-Ot  7 

BOS  POPULATION 

1.S791.0 

-679,4 

18111.6 

-*5.b 

MILITARY  POPULATIOf) 

S46-i5.0. 

-565£. 9 

'S99£. 1 

■“b*  7 

MISSION  POPULATION 

T?£.iS.0 

— 5S6y , 0 

73380.0 

-7.‘i 

SUPPLY  INDICATORS! 

TOTAL  TRANSACTIONS 

2SSS-176.0 

-124270. £ 

£764£05. 8 

SUPPLY  TRANSACTIONS 

£396100.0 

-98595. £ 

£297^04,8 

I 

REQUISITIONS 

1S2659.0 

-62S 1 . 6 

1 46-i77 . 4 

-4.  1 

EQUIPMENT  TRANSACTIONS 

2£05£5.O 

-14488.8 

2O60o6. 2 

-6.6 

RECEIPTS 

U919£.0 

-4904.5 

114237,5 

-4,  1 

TOTAL  INUENTORY  ITEM  RECORDS 

9£9105.0 

-38.829.5 

390275.6 

•  c 

SUPPLY  ITEM  RECORDS 

Sl£££1.0 

-B3944.6 

778276.4 

•  tl 

EQUIPMENT  ITEM  RECORDS 

llSSS-i.O 

-4884 . 9 

111999.2 

-4.£ 

AUIATION  FUEL  CONSUMPTION 

-u;£91.0 

-4350.7 

40437. 3 

-10.7 

MAI NT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  UEHICLES 

113-i7.0 

— 6 1  y .  2 

107S6.  9 

MILITARY  t'EHICLES 

4-iS£.  0 

-241 . 0 

4£41.0 

AIRCRAFT  TRACTORS 

40a,  0 

-21,7 

382.3 

SPECIAL  HANDLING 

-078.0 

-219,3 

3.S5S.7 

— S  kl 

NON-MILITARY  UEHICLES 

6865.0 

-S69.2 

6-95.9 

GENERAL  PURPOSE  AUTO 

736.0 

-39.6 

ALL  PURPOSE  TRUCKS 

6129.0 

-329.6 
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SftCHELOR  HOUSING  INDICATORS: 
SO  FT  DORM  SPACE 
DORM  3EDS 

OTHER  PERSONNEL  SUPPORT: 
tiElGHTED  RATIONS  SERUED 


SSSI.e  -356.7  6524.3  - 

32138.0  -1694.3  30443.7 

344877.6)  -12926.4  331950.6  -3 


ENTER  ITERATION  OPTION  AS  FOLLOWS: 

IsACCUMULATE  CHANGES* 2-BEG IN  NEW  C'.’CLE* 3=STnp 
ITERATION  OPTION* 


':TOP  PUN  COMPLETE 


H-69 


to  to 


ANNEX4 


Model  inins  used  to  compute  Till  indicator  values  by  setting 
FY78  mission  popuJ,ation  to  the  FY77  level  and  distributing 
those  changes  across  the  workload  indicators  (Tables  HIS, 
H14,  and  H15) 
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SOSPC 

flip.  FORCE  BASE  OPEPflTlNG  SUPPORT 
AGGREGATE  I'JOPKLOAD  IMDICATOR  MODEL 


EMTEP  COMMAMDS  a=ftTC52=SAC»3=TflC) : 

1 

EMTEP  CHANGE  OPTION  i l=NANPOWER.£=WORKLOAD) : 


ENTER  CHANGE  IN  MISSION  POPULATION  tOR  ZERO  TO  RETAIN  CURRENT  iiftLOE-l: 

£507 

ENTER  THE  NUMBER  OF  UORKLOAD  INDICATORS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED; 
6 

EMTEP  WORKLOAD  INDICATOR  AND  ASSOCIATED  PERCENT  CHRriGES  lONE  INDICATOR 
PER  LINE)  USING  THE  FOLLOWING  NUMBERS  TO  DEMOTE  WORKLOAD  INDICATORS: 
l=TfAUEL  TRANSACTIONS 
caSUPPLY  TRANSACTIONS 
>TOTAL  MEHICLES 
•laSC!  FT  DORM  SRACE 
SaSTUDEMTS 

S=WEIGHTED  RATIONS  SER"ED 


liOPKLOAD  INDICATOR^ change: 

1  •  “I?.  ••iS':' 

WOP) LOAD  INDICATOR- change: 

£.-  “"££.  ':*^S 

»*PfLOAD  INDICATOR- change: 
t .  •  1 

iiCiP)  LOAD  INDICATOR-CHANGE: 

1S£S 

liOR)- LOAD  INDICATOR. CHANGE: 

5.-.5S1& 

WORKLOAD  INDICATOR-CHANCE: 

S-  S.  £'07 

EI’TER  PpiriT  OPTION  AS  FOLLOWS: 

l^DISFLAV  NILITARV.  CI'.'ILIAM  BREAKOUT 
£-DiSFLAV  TOTAL  MANPOWER.  ONLY 

PRINT  OPTION  IS; 

2- 
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ftIR  TRftlNlMG  C0MI1f=IND 


FIJNCTIOHRL  MANPOWER  i.TOTflL) 


njHCTIOri 


ADMINISTRATION 

RETAIL  SUPPLY  OPERATIONS 

MAINTENAfKE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SERUICES 

MORALE  WELFARE  £  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TOTAL 


F*t’7S 

MANPOWER 

CHANGE 

RESULTANT  PERCENT 
MANPOWER  CHANGE 

4607.0 

-17.6 

4589.4  -.38 

3O£7.0 

-590.3 

£436.7  -19.50 

65£.0 

104.9 

756.9  16.09 

•3069.0 

86.5 

3155.5  £.S£ 

54£.0 

7 . 7 

549.7  1.4£ 

£678.0 

££5.4 

£903.4  S.4£ 

£41.0 

£40.8  -.08 

i4:5lc..0 

-183.5 

14633. 5  -i.£4 

njNCTION 


MANPOWER  SLACK  UARIOBLES 
SLACK 


ADMINISTRATION 

DETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SERUICES 

MORALE  WELFARE  £  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 


0. 

0, 

0. 

0. 

0. 

0. 

0. 


OUTPUT. -WORKLOAD 


WORKLOAD  INDICATOR 


FY7S  CHANGE  RESULTANT  PEPCEN* 

INDICATOR  INDICATOR  CHANGE 


ADMINISTRATION  INDICATORS: 

TRA"EL  TRANSACTIONS  PROCESSED 

BOS  BUDGET 

TRANSACTIONS  AUDITED 

LEAUE  AND  PAY  ACCOUNTS 

;  I! 'ILIAN  PAY  RECOPHS 

MATERIAL  £  SER'.'ICES  TRANSACTIONS 


819*:?. 0 
-88.6 
3S£6£8.4 
S£S46. 6 
£>»U£.  I 
79790. 9 


-5653.7  76£95.3 

—8  a  0  —8  1  a  ^ 

-1598a 0  351030.3 

3065.8  856 1£. 4 

895.5  3500-.' 

-599.9  79191.:' 
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Fi2PlJLflTI0M  IMDICflTOPS: 


lOTRL  POPULATION  SUPPORTED ( INCL  DEP) 

167011.0 

6225.2 

If  3236.2 

■5. 7 

BASE  POPULATION 

62559.0 

2323.5 

64382. 5 

i 

BOS  POPULATION 

USU.O 

-133.5 

1 4o32, 5 

-i.c 

MILITARY  POPULATION 

41727.0 

1549.6 

43276.6 

3.  T 

STUDENTS 

S679S.0 

-214.0 

36534.0 

t 

MISSION  POPULATION 

47743.0 

2507.0 

50250.0 

nj 

SUPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 

•  1277155.0 

-293209.2 

983945. 7 

-23.: 

SUPPLY  TRANSACTIONS 

-  1062509.0 

-243930,3 

313573.2 

-23.1 

REQUISITIONS 

66740,0 

-15322.2 

51417.3 

-23.1 

EQUIPMENT  TRANSACTIONS 

SSS79.0 

-20404.3 

6S474. 2 

-23.1 

RECEIPTS 

59027.0 

-13551.4 

45475.6 

-23,1' 

TOTAL  INUQITORY  ITEM  RECORDS 

453401.0 

-113062.2 

335333.3 

-26.1 

SUPPLY  ITEM  RECORDS 

3S4067. 2 

-100008. 1 

284059. 1 

-26.: 

EQUIPMOIT  ITEM  RECORDS 

69333.3 

-18054. 1 

51279.7 

-26.  ( 

AUIATION  njEL  CONSUMPTION 

15132.0 

-2133.6 

12993.4 

-14. . 

NAINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  '.'EHICLES 

3472.0 

617.0 

4089.0 

17.1 

MILITARY  UEHICLES 

1030.0 

191.9 

1271 . 9 

17.: 

AIRCRAFT  TRACTORS 

40.0 

".  1 

47. 1 

17.. 

SPECIAL  HANDLING 

1040.0 

134.3 

1224.8 

17. f 

MON-MILITARY  UEHICLES 

2392.0 

425.1 

2317.1 

17. t 

GENERAL  PURPOSE  AUTO 

473.0 

34.9 

562.9 

17.1 

ALL  PURPOSE  TRUCKS 

1914.0 

340. 1 

2254. 1 

r.i 

BACHELOR  HOUSING  INDICATORS* 

SQ  FT  DORM  SPACE 

13554.0 

-13.0 

13536.0 

; 

DORM  BEDS 

62113.7 

-31.0 

62032. 7 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SERUED 

"71771.0 

75637 . 6 

347453.6 

9.:. 

aiTER  ITEPRTIOM  OPTIOM  flS  FOLLOWS: 

laftCCUMULRTE  CHANGES •c^BEGU!  MOJ  CVCLEj3=<ST0P 
ITEPflTIOH  OPTIOM* 

'stop  pun  complete 
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30SPC: 


flip  FORCE  BftSE  OPERATING  SUPPORT 
AGGREGATE  WORKLOAD  INDICATOR  MODEL 


OITER  COMMANDS  f 1=ATC>2=SACj3=TAC) : 
* 


ETITER  CHANGE  OPTION  r  l=MANPOMERj£=t'JORKLOAD) : 

•J 

ENTER  CHANGE  IN  MISSION  POPULATION  lOP.  ZERO  TO  RETAIN  CUPPEMT  UALUE) : 

161 

31TER  THE  NUMBER  OF  WORKLOAD  INDICATORS  FOR  WHICH  CHANGES  WILL  3E  SPECIFIED: 


ENTER  WORKLOAD  INDICATOR  AND  ASSOCIATED  PERCENT  CHANGES  lONE  INDICATCP 
PER  LINE)  USING  THE  FOLLOWING  NUMBERS  TO  DEMOTE  WORKLOAD  INDICATORS: 
laTRAUEL  TRANSACTIONS 
2=T0TAL  ITEM  P£C0RDS 
.3»AUIATION  FUEL  CONSUMPTION 
4aMILlTRRY  i.'EHICLE  IHUENTORY 
5=T0TRL  MILEAGE 
6=WEIGHTED  RATIONS  SEP'.'ED 


WORKLOAD  INDICATOR^  CHANGE: 

r-s.rsss 

WORKLOAD  IMDICATOPj CHANGE: 

:!>  -S.  SS7“ 

WORKLOAD  IMDICATOPi CHANGE: 

S>  -22.  SI*: 

WORKLOAD  INDICATOR^ CHANGE; 

6> “IS. 671 

•a ITER  PRINT  OPTION  AS  FOLLOWS: 

1=DISPLAY  MILITAPY-'-CI'.'ILIAN  SPEAKOUT 
2*DISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  IS'; 
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STRATEGIC  AIR  COMMAND 


FUNCTIONAL  MANPOWER  i TOTAL J 


FUNCTION 


ADMINISTRATION 

RETAIL  SUPPLY  OPERATIONS 

MAINTENAfttE  OF  HISTALLATION  EQUIPMENT 

OTHER  BASE  3ERUICES 

MORALE  WELFRP£  S  RECREATIOM 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TOTAL 


rr78  CHANGE  RESULTANT  PEPCeiT 


MANPOWER 

MANPOWER 

CHANGE 

7040.0 

£3.7 

707£. 7 

7900.0 

-ti 

7574, 7 

•  'VW 

£179.0 

-iri.3 

£007.7 

-7.  S6 

7r::££.0 

“7  ♦  7 

7S14.3 

-.10 

903.0 

902.7 

-.04 

£7£O.0 

-11S.5 

£603.7 

-4.£S 

33£.0 

-.0 

332.0 

-.01 

£3905.0 

-£97.3 

£3607. 7 

-1.03 

MAt<POWER  SLACK'  "ARIABLES 


F'JNCTION  SLACK 

ADMINISTRATION  0. 

RETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT  0. 

OTHER  BASE  SERUICES  0. 

MORALE  WELFARE  G  RECREATION  0. 

OTHER  PERSONNEL  SUPPORT  0. 

BACHELOR  HOUSING  OPERATIONS  0. 


ijljTpijT  WORKLOAD 


KiORKLCAD  INDICATOR 


F-.VS 

INDICATOP 


CHANGE  RESULTAtIT  PERCENT 
INDICATOR  CHANGE 


ADMINISTRATION  INDICATORS^ 

TPAUEL  TRANSACTIONS  PROCESSED 

BOS  BUDGET 

TRANSACTIONS  AUDITED 

LEAUE  AND  PAY  ACCOUNTS 

'::"!LIAN  PAY  RECORDS 

MATERIAL  G  SERUICES  TRANS'-CTlOhS 


iOSTTS.O 

■••O'*.  • 

CCC*  i 

S10701.S 
IS054*»,0 
£1510.0 
1 c6SS I • d 


£9?-.0 

^  e* 

-51'?.  •? 

_  ♦  '^e•  e 

-13£.4 


1OS753.0 
SSI .  s 
SIOISI.S 
1  BO-OS. 5 
£1487.7 
1£S7-S . 


1 

1 
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PCPiJLflTION  INDICATORS: 


TOTAL  POPULATION  SUPPORTED  I INCL  DEP) 

4l£5S1.0 

-628. 1 

411923.0 

5 

w 

BASE  POPULATION 

131322.0 

“136.4 

131185.7 

• 

r 

SOS  POPULATION 

£8905.0 

-297.3 

£8607 . 7 

-1 

0 

MILITARY  POPULATION 

111643.0 

-135.2 

111507.8 

1 

MISSION  POPULATION 

1024ir.8 

161.0 

102573.0 

n 

w 

SUPPLY  indicators: 

TOTAL  TRANSACTIONS 

£842419.0 

0. 

£842419.0 

0. 

SUPPLY  TRANSACTIONS 

£376568.0 

0. 

£3i'o568. 0 

0. 

REQUISITIONS 

142565. 0 

0. 

142565.0 

0. 

EQUIPMENT  TRANSACTIONS 

193415.0 

0. 

193415.0 

0. 

RECEIPTS 

129872.0 

0. 

129872.0 

0. 

TOTAL  INUENTORY  ITEM  RECORDS 

1084337.4 

0. 

1084387.4 

0. 

SUPPLY  ITEM  RECORDS 

■  921363.0 

0. 

921863.0 

0. 

EQUIPMENT  ITEM  RECORDS 

162524.5 

0. 

162524.5 

0. 

AUIATION  FUEL  CONSUMPTION 

79346.0 

-2664. 0 

76632.0 

-3. 

4 

MAINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  MILEAGE 

380.0 

-199.0 

631.0 

-22. 

6 

TOTAL  ','EHICLE  EQUIUALENTS 

33200.5 

0. 

33200.5 

0. 

TOTAL  UEHICLES 

14601.2 

0. 

14601 . 2 

0. 

MILITARY  UEHICLES 

4656.0 

0. 

4fc56. 0 

0. 

AIRCRAFT  TRACTORS 

320.8 

0. 

:20.3 

0. 

SPECIAL  HANDLING 

4335.2 

0. 

4335.2 

0. 

riON-fllLITARY  "EHIclES 

9945. a 

0. 

9945. 2 

0. 

r4e)ERAL  PURPOSE  AUTO 

1220.8 

0. 

1220.8 

0. 

ALL  PUPPiDSE  TRUCKS 

3724.4 

0. 

3724.4 

0. 

BACHELOR  HOUSING  INDICATORS: 

SO  FT  DORM  SPACE 

9395. 0 

-fj.  I 

9388.9 

1 

DORM  BEDS 

41837.0 

•  'J 

41313.5 

1 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SERUED 

456136. 0 

-57303. 3 

-i 

ENTER  ITERATION  OPTION  AS  FOLLOWS: 

1»ACCUMULATE  CHANGES* £*EEG IN  NEW  CYCLE* 3=»ST0P 
ITERATION  OPTION* 

^CTOP  PUN  COMPLETE 


a-78 


30SPG 


PIR  FORCE  BASE  OPERATING  SUPPORT 
AGGREGATE  HORKLCAD  INDICATOR  MODEL 


VM’M  A.  Afjfm  w  WW  W  WW  W  WMfW  WtjrW'Jf  Wi^tA.  WH«SJ«W  .m  ^  •■»>««<*»»«<«? -.^W  W  .^WW  ^WMtW  •■<> 


eiTER  COMMANDS  i laATC>2=SAC>33TAC) : 

5 

ENTER  CHANGE  OPTION  a=MAf)P0WERj2=H0PkLCAD) ! 
c 

OifER  CHANCE  IN  MISSION  POPULATIOtJ  'OR  ZERO  TO  RETAIN  CURRENT  i.'ALUE) : 

*5ySS 

EtTER  THE  NUMBER  OF  WORKLOAD  INDICATORS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 


OITER  WOPKLOAD  INDICATOR  AND  ASSOCIATED  PEPCOIT  CHANGES  '.ONE  INDICATOR 
PER  LINE)  USING  THE  FOLLOWING  NUMBERS  TO  DENOTE  WORKLOAD  INDICATORS: 
laTRAUEL  TRANSACTIONS  ‘ 

SaTOTRL  TRANSACTIONS 
3=EQUIPMENT  TRANSACTIONS 
•iaAIRCRAFT  TRACTORS 
SaSO  FT  DORM  SPACE 
SaWEIGHTED  RATIONS  SERUED 


IWRKLOAD  I ND ICA TOR j  CHANGE: 

1 ' '-  •  c  S 

WiJp)  LOAD  IND ICATOP.! CHANGE: 

S  j  ^  I  s« 

WORKLOAD  INDICATOR? CHANGE: 

I  •  i  4 ,  SS 

WOPKLOAD  INDICATOR’ CHANGE; 

— « 0 

WOPI-LOAD  INDICATOR’ CHANGE: 

5?T. IS 

WOPKLOAD  INDICATOR ’CHANGE: 

S’  -1 1 .  -5“ 

ENTER  PPINT  OPTION  AS  FOLLOWS: 

l=jISPLAV  HILITAP'iVCIUILIAN  BPEAflOUT 
£=BISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  IS: 

j 


H-79 


TfiCTICflL  ftIP  COMMAND 


njNCTIONAL  MANPOWEP.  i  TOTAL) 


njMCTION 


ADMINISTRATION 

RETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OP  INSTALLATION  EQUIPMENT 

OTHER  2ASE  SEP'-' ICES 

MORALE  WELFARE  t  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHCtOR  HOUSING  OPERATIONS 

TOTAL 


F'lTS  CHANGE  RESULTANT  PERCENT 


MANPOWER 

MANPOWER 

CHANGE 

5130.0 

-£17.3 

4962.2 

-4.20 

5£0S.0 

-489. £ 

■* !  13.3 

-9.  39 

1236.0 

19.0 

1255.0 

1.54 

>i4£7.0 

-115.0 

-312.0 

-2.60 

626.0 

-9.4 

616.6 

-1.50 

1375.0 

-124.4 

1750.6 

-6.63 

23S.0 

14.7 

£53.7 

6. .13 

13791.0 

-922.0 

17369.0 

-4.91 

MANPOWER  SLACK  "ARIABLES 


njMCTION  SLACK 

ADMINISTRATION  0. 
RETAIL  SUPPLY  OPERATIONS  0. 
MAINTENANCE  OF  INSTALLATION  EQUIPMOIT  0. 
OTHER  BASE  SER'/ICES  0. 
MORALE  WELFARE  Q  RECREATION  0. 
OTHER  PERSONNEL  SUPPORT  0. 
BACHELOR  HOUSING  OPERATIONS  0. 


OUTPUT  WORKLOAD 


lOPKLOAD  INDICATOR 


FY7S 

INDICATOR 


CHANCE  RESULTANT  PEPCENT 
UiDICATOP  CHANGE 


ADMINISTPATION  INDICATORS: 

TRAUEL  TRANSACTIONS  PROCESSED 

BOS  BUDGET 

TRANSACTIONS  AUDITED 

LEAUE  AND  PA'C  ACCOUNTS 

CN'ILIAN  PAY  RECORDS 

•'ATEPIAL  C  SEP"ICES  TRANSACTIONS 


S-:56£.0 
S6S. '? 

jI'c:  1 

S 

sross.  -1 


S'?SS.  0 

-14517. S 
-iiS01,4 
-IOS’7 . 4 
-4'?.S£.5 


vuv  • 


410715. £ 
■?£745.4 
lB?*il.0 
S£i:5.' 


o 
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PCiPlJLflTION  IMDICflTORS: 

TOTAL  POPULATION  SUPPORTED (INCL 
3ASE  POPULATION 
BOS  POPULATION 
MILITARY  POPULATION 
MISSION  POPULATION 

SLIPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 
SUPPLY  TRANSACTIONS 
REQUISITIONS 
EQUIPMENT  TRANSACTIONS 
RECEIPTS 

TOTAL  IMUENTORY  ITEM  RECORDS 
SUPPL'i"  ITEM  RECORDS 
EQUIPMENT  ITEM  RECORDS 
AUIATION  FUEL  CONSUMPTION 

MAINT  OF  INSTA  EQUIP  INDICATORS: 
TOTAL  MEHICLES 

MILITARY  UEHICLES 
AIRCRAFT  TRACTORS 
SPECIAL  HANDLING 
MON-MILITARY  'JEHICLES 
CeiERAL  PURPOSE  AUTO 
ALL  PURPOSE  TRUCKS 

BACHELOR  HOUSING  INDICATORS: 

SO  FT  DOPM  SPACE 
DORM  BEDS 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SERUED 


ENTER  ITERATION  OPTION  AS  FOLLOWS: 
1=ACCUNULATE  CHAMGES»a=»BEGIN  NEW  CYCI 
ITERATION  OPTION- 

"stop  pun  COMPLETE 
SRU'S:?.© 
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363987.0 

-25555. 5 

343431.5 

9S039.0 

-6790. 1 

91243.9 

13791.0 

-922.0 

17369.0 

-i.'? 

34645. 0 

-5862. 4 

73732.6 

79243.0 

-5868.0 

73380.0 

—7  •  4 

2383476.0 

-391383.5 

2497087.5 

-13.5 

2396100.0 

-380008.0 

2016092.0 

-15.9 

152659.0 

-24210.9 

128448. 1 

-15.9 

220525.0 

31733.5 

252258.6 

■  14.4 

119192.0 

-13903.2 

100283.8 

-15.9 

929105.0 

-122303.9 

806801.1 

-13.2 

312221.0 

-) 06917. 7 

705303 . 3 

-13.2 

116834.3 

-15386.2 

101497.8 

-13.2 

45291.0 

-15238.0 

30003.0 

-33.3 

1134“ .  0 

0. 

11347.0 

0. 

4482. 0 

0. 

4482. 0 

0. 

404.0 

0. 

404.0 

0. 

4073.0 

0. 

4078.0 

0. 

6865.0 

0. 

6865.0 

0. 

736.0 

0. 

736.0 

0. 

6129.0 

0. 

6129.0 

0. 

6881.0 

492.0 

7373.0 

7  •  i 

3213C-.0 

2337. 0 

34475.0 

f  *  ‘if 

44877. 0 

-39109. 1 

305768.0 

-11.3 

j3«ST0P 


CO  CO  CO  cn 


ANNEX  5 


Model  runs  used  to  work  the  model  backwards  (Tables  H19, 
H20,  and  H21) 
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Bospa 

t  ♦A?  ^  ww  ^ WWW  ww »■««««<•« af  w  ww«A»»^  w 

flIR  FORCE  BASE  OPERATING  SUPPORT 
AGGREGATE  WORKLOAD  INDICATOR  MODEL 


ENTER  COMMANDS  (  1=ATC>£=«SACj3=TAC)  i 


ENTER  CHAfIGE  OPTION  f 1=MANP0W£R>£=W0RKL0AD) : 

1 

ENTER  TYPE  OF  CHANGE  SPEC.  1 1=ABS0LUTE..£=PERCENT.3=M0  Ol'EPALL  CHANGE  SPEC.  i  s 
1 

ENTER  ABSOLUTE  CHANGE: 

S£3 

ENTER  THE  NUMBER  OF  nJNCTIONS  FOR  WHICH  CHANGES  WILL  BE  SPECIFIED: 

0 


IS  THERE  A  CHANGE  If)  THE  NUMBER  OF  BASES  i  1*VESj£»N01'' 


0)TER  PRINT  OPTION  AS  FOLLOWS: 

l=DISPLAY  MILITARY/CIUILIAN  BREAKOUT 
£=DISPLAY  TOTAL  MAffPOWER  ONL'i" 

PRINT  OPTION  IS: 


AIR  TRAINING  COMMAND 


FUNCTIONAL  MANPOWER  'TOTAL.' 


njNCTION 


ADMINISTPATION 

RETAIL  SUPPLY  OPERATIONS 

MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SER'.'ICES 

MORALE  WELFARE  C  PECPEATION 

OTHER  PERSOfINEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

■OTfiL 


r 

i^r-PCHE?' 

CHAtfGE 

RESULTANT 

MANPOWER 

PERCENT 

CHAtfCE 

-l-S'.O 

-4£30.-4 

•  ff* 

3103.0 

3'?t5.0 

w  •  •  *  'C 

S££.0 

-•?  .  .  .• 

^.1  V 

•  w 

-i£.-?S 

31SS.0 

-5S1.£ 

£SOS . S 

-17.71 

50£.0 

r.o 

503.0 

1 . 33 

£5-14.0 

30-4.  3 

£8-4:3.. 3 

11.38 

£00.0 

tL  • 

£0£.3 

1.15 

1  -■■  1  ST .  0 

isSS .  0 

I-4:3:S..J 

..  .  * 
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MANPOWER  SLACK  ','ARIABLES 


FUNCTION 


SLACK 


ADMINISTRATION  0. 
RETAIL  SUPPLY  OPERATIONS  0. 
MAINTENANCE  OF  INSTALLATION  EQUIPMENT  0. 
OTHER  BASE  SERUICES  0. 
MORALE  WELFARE  £  RECREATION  0. 
OTHER  PERSONNEL  SUPPORT  0. 
BACHELOR  HOUSING  OPERATIONS  0. 


OUTPUT.- WORKLOAD 

liORKLOAD  INDICATOR 


ADMINISTRATION  INDICATORS: 

TRAUEL  TRAfJSACTIONS  PROCESSED 

BOS  BUDGET 

TRANSACTIONS  AUDITED 

LEAUE  AND  PAY  ACCOUNTS 

CIUILIAN  PAY  RECORDS 

MATERIAL  &  SERUICES  TRANSACTIONS 

POPULATION  INDICATORS: 

TOTAL  POPULATION  SUPPORTED*. I NCL 

BASE  POPULATION 

SOS  POPULATION 

MILITARY  POPULATION 

STUDENTS 

MISSION  POPULATION 


SUPPLY  INDICATORS: 


TOTAL  TRANSACTIONS 

•?839‘:i9.  T 

3£1997.9 

130594^.6 

Z‘'0‘  “* 

•../U*  1 

SUPPLY  TRANSACTIONS 

S 13579.0 

£67881.1 

1086460. 1 

“• 

wC  •  • 

REQUISITIONS 

5K17.9 

163£6. 6 

68£44 .  *5 

*3£*  7 

EQUIPMENT  TRANSACTIONS 

SS474. S 

££408.3 

908S£.5 

3£.7 

RECEIPTS 

“5475.6 

14S8£.0 

60357 . 6 

iC*  • 

TOTAL  INUENTORY  ITEM  RECORDS 

•:6S60l .  0 

17£393.£ 

6“0994.£ 

wO  •  O 

SUPPLY  ITEM  RECORDS 

396942.3 

146030. 9 

5-:£973.7 

2*5 .  S 

EQUIPMENT  ITEM  RECORDS 

71653. £ 

£636£. “ 

930£0.5 

AUIATION  FUEL  CONSUMPTION 

15407.3 

31££.S 

13530. £ 

■  £0..: 

MAINT  OF  INSTA  EQUIP  INDICATORS: 

TOTAL  UEHICLES 

•i089.0 

-505.7 

-1£.  “ 

MILITARY  UEHICLES 

t£71.9 

-157.3 

1114.6 

-!£.- 

AIRCRAFT  TRACTORS 

“7. 1 

-5.8 

-!£.“ 

SPECIAL  HANDLING 

li:^£4. 3 

-151.5 

liiJ?;’.  : 

tiON-MILITAPY  UEHICLES 

£817. 1 

-3“S.4 

- .  c  .  4 

GENERAL  PURPOSE  AUTO 

56£.9 

-69.6 

• 

ALL  PURPOSE  TRUCKS 

££54. 1 

-£73. S 

I*??':.- 

-  .1. 

rr^  CHANGE  RESULTANT  PERCENT 


NDICATOR 

INDICATOR 

CHANGE 

76E95.0 

8538. £ 

34833. £ 

11. £ 

431.7 

9.3 

“41 . 0 

£.£ 

310900.7 

7491.5 

318393. £ 

£.*♦ 

S50£4.6 

607 . 0 

85631 . 7 

t  l' 

£4336.0 

177.3 

£5013.3 

•  1 

641£S.£ 

£81£.5 

66937 . 7 

4 

£53447.0 

-80171.9 

173375.1 

-31.6 

64437  .  0 

460.  1 

64397 . 1 

^  V 

14137.0 

6£9.0 

14816.0 

•i.  4 

“£836. 0 

450.3 

43£36.3 

1. 1 

S65S4. 0 

1549.3 

33133.3 

«  >s 

50350.0 

-168.9 

50081.1 

H-86 


2ftCHEL0R  HOUSING  IMDICflTORSt 
SQ  FT  DORM  SPfiCE 
DORM  BEDS 


13536.0  523.4 

«i5030.3  957. 1 


OTHER  PERSONNEL  SUPPORT: 
WEIGHTED  RATIONS  SERUED 


347460.0  -50525.4 


ENTER  ITERATION  OPTION  AS  FOLLOWS: 

l*ACCUMULATE  CHANGES? 2=*BEGIN  NEW  CYCLE»3=ST0P 
ITERATION  OPTION* 

"'•STOP  RUN  COMPLETE 
SFi.l*Sr7.5 


14059.4 

45957.4 

796934.6  "■6.0» 
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f *.♦ 


EOSFG 


AIR  FORCE  BASE  OPERATING  SUPPORT 
AGGREGATE  HORKLXIAO  INDICATOR  NOOEL 


ENTER  COffWNDS  a»ATC»£aSAC»3=TAC) : 

£ 

ENTER  CHANGE  OPTION  f  l=flAf1POHQIj  2-WORKLOAD)  : 

1 

ENTER  r.-PE  OF  CHANGE  SPEC.  a=ABS0LUTE»2=PERCEHTj3=N0  O'.CRALL  CHAtJGE  SPEC.): 
1 

ENTER  ABSOLUTE  CHANGE: 

-1320 

ENTER  THE  NUMBER  OF  FUNCTIOfS  FOR  WHICH  CHANGES  WILL  2E  SPECIFIED: 

0 

IS  THERE  A  CHANGE  IN  THE  rJUMBER  OF  BASES  t  l=','ES»£=NOl? 


EliTER  PRINT  OPTION  AS  FOLLOWS: 

i»DISPLAY  MILITARY.-CIUILIAN  BREAKOUT 
2sDISPLAY  TOTAL  MANPOWER  ONLY 

PRINT  OPTION  is: 


STRATEGIC  AIR  COMMAND 


FUNCTIONAL  MANPOWER  'TOTAL) 


RJMCTION 


ADMINISTRATION 

FETA I L  SUPPLY  OPERATIONS 

MAINTENANCE  OF  INSTALLATION  EQUIPMEtIT 

'OTHER  BASE  SERUICES 

MORALE  WELFARE  ?:  RECREATION 

'OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

■  ''J'AL 


rrs 

CHANGE 

RESULTANT 

PERCENT 

t'lANPOWER 

MANPOWER 

CHAN'OE 

-105-:.  S 

irO'?.- 

-12.53 

SISS.O 

— i05 . '? 

•  <  ^  V  «  i 

—1.  IT 

£££5.0 

-ISl.S 

£0S3 .  ■: 

”  ^  1 

S0-S.0 

£33.  1 

S£S7 . 1 

£.9c 

•?6?.0 

-■1^.3 

?£0.r 

—si  ^ 

£7£3.0 

1 1 S . 

£339.  ■? 

4.  £9 

0 

-S.  5 

031.5 

-1.9£ 

30££5.0 

-iSSO.O 

£39‘;-5.'; 

-  .27 
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rimPQUEP.  SLBCK  *.)M»Ift3L£S 


FUriCTIOM 


suck: 


nsnirtiSTRATiON  q. 
RETAIL  SUPPLY  OPERAHOMS  A. 
HAINTEmrCE  or  INSTALLATIOH  ESUIPMEMT  0. 
OTHER  BASE  SERVICES  O. 
^ORALE  HELFARE  &  RECREATION  8. 
OTHER  PERSONNEL  SUPPORT  0. 
BACHELOR  HOUSING  OPERATIONS  8. 


OUTPUT^  l-JORKLOAD 


HORKLOAD  INDICATOR 


ADNINISTRATION  UffllCATORS: 

TRAVEL  TRANSACTIONS  PROCESSED 

3CS  BUDGET 

TRANSACTIOriS  AUDITED 

LEAVE  AND  PHY  ACCOUNTS 

CIVILIAN  PAY  RECORDS 

^tATERIAL  &  SERVICES  TRANSACTIOTJS 

POPULATION  INDICATORS: 

TOTAL  POPULATION  SUPPORTED f INCL  DEP) 
BASE  POPULATION 
BOS  POPULATION 
MILITARY  POPULATION 
MISSION  POPULATION 

SUPPLY  indicators: 

TOTAL  transactions 
SUPPLY  TRANSACTIONS 
REQUISITIONS 
EQUIPMENT  TRANSACTIOr<S 
RECEIPTS 

TOTAL  INVQfTORY  ITEM  RECORDS 
SUPPLY  ITEM  RECORDS 
EQUIPMENT  ITOI  RECORDS 
AI'IATION  fuel  CONSUMPTION 


r,-7Q  CHANGE  RESULTANT  PERCENT 


NDICATOR 

ItiDICATCR 

CHAflGE 

109753.0 

-13720.7 

91032.3 

-17.1 

•SS7.3 

-1S3.2 

S£4. 1 

1 

S1&349.0 

-03434.0 

547915.0 

-11.1 

13201S.3 

-17339.9 

114170.3 

-13.5 

£i75£.& 

-2939.5 

13313.1 

-13.5 

123319.7 

-17431.7 

1103:33.0 

-13.0 

344002. 0 

10043. 3 

300050.3 

s 

132303.0 

-17940.5 

114856.3 

-13.5 

30225. 0 

-1320.0 

£3905. 0 

-4,4 

•11074.0 

—14045.  :5 

97023.2 

-12.6 

102573.0 

-10026.2 

:35951.3 

-16.2 

2345419.0 

-353011.5 

24:39407.5 

•i£.  4 

2376568. 0 

-295155.3 

£031415.6 

4 

-17707.1 

124:357.9 

-12,4 

193415.0 

-24019.5 

169395.5 

-12.4 

129372.0 

-16129.6 

•13745,4 

-12.- 

1084337.4 

-122600.4 

361737.1 

-'ll-'* 

921363.0 

-184225.4 

$  1 7  »:-57  •  6 

-11.: 

16£5£4, 5 

I  S«i  «**•**? 

“  1 1  •  i 

766:32. 0 

-6662. 1 

O  Cj 

MHiHT  OF  IttSTfi  EGUIP  IMBICflTORSt 


TOTAL  MILEAGE 

eSl.d 

166.5 

TOTAL  UEHICLE  EQUIVALENTS 

33200.5 

-1340.3 

31253.6 

TOTAL  VEHICLES 

l-f601.£ 

-353.6 

*  lo«  "Tf .  6 

MILITARY  ICHICLES 

405b.0 

-272.2 

4333.3 

AIRCRAFT  TRACTORS 

3£0.d 

-13.3 

382.0 

SPECIAL  HANSLING 

4035.2 

-253.4 

4031.3 

MOrmiUTARY  'VEHICLES 

3945.2 

-531.4 

3363.3 

CQCRAL  PURPOSE  AUTO 

1220.3 

-71.4 

1143.4 

ALL  PURPOSE  TRUCKS 

3724.4 

-510.0 

3214.4 

2ACHELOR  HOUSING  INDICATORSs 

SQ  FT  DORM  SPACE 

3336.4 

-623.0 

3767.3 

DORM  3EDS 

4iS'T£.4 

-2441.3 

i3401.1 

OTHER  PERSONNEL  SUPPORT: 

HEIGHTE3  RATIONS  SER'JED 

338332.0 

33231.4 

437613.4 

CTITER  ITERflTIOH  OPTIOfl  flS  FCU.OHS: 

IsflCCUMULflTE  CHflMGESj£*BEGIM  MEM  C’/CL£»3«STCP 
ITERflTIOM  OPTION* 

3 

STOP  RUN  COMPLETE 


t  «  <J>  W  W  CO  0>  ■»  CO 
■MO  lo  in  lo  in  u>  up  in 


K-SPC 

CiL.OtjPO 


ftIR  FCRCE  3«SC  OPERftTirtt  SUPPORT 
AGCRCCRTC  UORKLOAD  IflBlCATOR  nODCL 


DfrER  CO«rMt®S  tl»flTCja=SPC»3»TflC): 


ENTER  CHmCE  OPTION  <  l=mnPOWQ>)23WOf>}a.CflD> : 


aiTER  r:TE  OF  CHMCE  SPEC.  i.l=iS3SOLUTE»£=PEFC£HT..3=t«  O'-'ERfiU.  CHfirCE  SPEC..-: 


OnER  ABSOLUTE  CHft«C£: 

— 

THE  fflJMSER  OF  FCifCTICMS  FOR  WHICH  CHANGES  HILL  BE  SPECIFIES: 

e 

IS  THERE  ft  iIHflNGE  IN  fJUMBER  OF  BASES  a='iESj£=NO)  > 

S 

eiTER  PRINT  OpTICN  ftS  FOUOMS: 

l«aiSPLftY  MILITfiRY/'CIUILIfiN  sREftKCUT 
2=DISPLftY  TOTAL  MflTJPOHER  OTCY 

PRINT  OPTION  is: 


TRCTICfiL  AIR  CCMNArO 


FiJNCTIGNftL  MflNPOHER  iTOTRLi 


RJNCTION 


Ai'MINISTPflTICN 

PETftIL  SUPPLY  OPERATIONS 

rfllNTEMANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  BASE  SERUICES 

MORALE  HELFAPE  0  RECREATION 

OTHER  PERSONNEL  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TAL 


P'TS 

CHANGE  RESULTANT 

PERCENT 

MANROHER 

MAr<P01’IER 

CHANGE 

Cd£-.0 

iL 

1-759.3 

“33 . 1 r 

&133*  0 

-55c-.  0 

5577.0 

-  ? .  y  ? 

£133.0 

1  •  $ 

lc9i .£ 

ff'"' 

3373.8 

*C&i'  •  i 

S  i  05  •  'll 

-“.93 

ddd.O 

ero-r. 

m  W 

-11.0c 

£055.0 

-iSS.S 

13<?5«  I 

-f.£7 

££1.0 

.6 

130.“ 

-13.39 

£££55.0 

-3-C4.0 

1S791.--:- 

-  -  -- 
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HmPQUER  SLACK  '.XRRIASLES 


rUMCTIGW  SLAOI 


ADNinisrmTiGtt  &. 
PETftIL  SUPPLY  OPERATICMS  0. 
nRitfTEnmcE  cr  insTAiATion  eouiPtcnT  0. 
OTHER  2flSE  SER«.«ICES  0. 
HQPALE  iCLFflPC  4  RECPEATICTI  0. 
OTHER  PERSOMTCL  SUPPORT  0. 
BACHELOR  HOUSING  OPERATICTtS  0. 


CUTPOT,HORH£ftD 


HOPKLCRB  ItOICATOR 


ftDMIHISTSftTIOri  IHDICflTCRS: 

TRA».€L  TRfiHSfiCTICtlS  PROCESSES 

30S  BUaKET 

TPATlSfiCTIOHS  flUBITES 

LEfi*^  Aro  PAY  Accourrrs 

CI'.'ILIAH  Pffi'  RECORBS 

rMTERIRL  4  SERi.'ICES  TRAHSACTIOMS 

POPULATIOM  IMBICATORS; 

TOTAL  POPIJLATICM  SUPPORTEBdMCL  3EP) 
3ASE  POPULATION 
SOS  POPULATION 
MILITARY  POPULATION 
MISSION  POPULATION 

SUPPLY  INBICATORS: 

TOTAL  TRANSACTIONS 
SUPPLY  TRAIJSACTIONS 
REQUISITIONS 
EQUIPMENT  TRANSACTIONS 
RECEIPTS 

TOTAL  INUENTORY  ITEM  RECORDS 
SUPPLY  ITEM  RECORDS 
EQUIPMENT  ITOI  RECORDS 
AUIATION  FUEL  COflSUMPTION 

MAIHT  OF  IMSTA  EQUIP  INDICATORS: 

"OTRL  'VEHICLES 

MILITARY  'JEHICLES 
AIRCRAFT  TRACTORS 
SPECIAL  HANDLING 
■UOrHlILITARY  "EHICLES 
GOIERAL  PURPOSE  AUTO 
ALL  PURPOSE  TRUCKS 


r:TS  CH«#:£  RESULTANT  PERCENT 


MDICATC3? 

irOICATOR 

CHANCE 

;SS527.8 

-S3S04.4 

55022.6 

<*• 

"  if  ■*  mCf 

SiS.i 

-ise.£ 

•»25.0 

-50.5 

454S33.2 

-i£4£31.S 

:530551.- 

-27.5 

•?7203.4 

-55132. 0 

62071 . 4 

-56. 1 

14611.1 

-52S0.* 

5330.3 

-56.  4 

STS57.1 

-42653.3 

>*603. S 

-*3.5 

£56085. 0 

-26237.5 

£25847. 1 

-10.2 

55635.0 

-3-565.2 

61065.3 

-56.1 

£2255,3 

-3**64. 3 

13751.0 

-15.6 

:5££0£.  3 

-25475.5 

i 26 • 5 

-35.5 

~33S0.3 

-51101.2 

Cf 

-—£.4 

£-’?6577. 0 

-510175.6 

2136301 . 4 

-12.4 

£015558.6 

-176602.5 

1335355.7 

-3,3 

1234—2.2 

-11251.6 

117150.6 

-3.3 

-113536.1 

133715.5 

-**5.0 

100234.2 

-8735.3 

51455.2 

-3.3 

1 160355.0 

-135005,4 

1021345. 6 

— Ic.O 

1014375, 1 

-121513.1 

352361 . 0 

-12.0 

1-5575.5 

“*1 

1£S43'S.6 

-12.0 

7-157.3 

“  4  •’  3 1'  «f  •  1 

56321.6 

-23.  •* 

11347.0 

"501.8 

-30.4 

•*432.0 

-1360.3 

■■•J21.2 

-30.4 

404. 0 

-122.7 

251.3 

-30.4 

4073.0 

-1238.2 

2335.3 

-30.- 

6365. 0 

-2084.4 

4730.7 

-30.4 

^26*  0 

-223.5 

512.5 

-30.4 

6125.0 

-1360.5 

-2t  ': .  1 

“  I  c .  ~ 
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BACHELOR  HOUSING  IN3ICAT0RS: 


SO  FT  30RH  SPACE 

7373.8 

I 

-•:4.e 

liORN  BEDS 

3447S.0 

-i 1303. 3 

£2571.2 

OTHER  PERSONNEL  SUPPORT: 

ICIGHTE3  RATIONS  SER'.'ED 

305734.0 

-333?~.3 

-ll-l 

ENTER  ITERATION  OPTION  AS  EOLLOHS: 

‘1=ACCUNULATE  CHANGES  j2=3£GIH  NEH  C'.-CLEj  3=ST0P 
ITERATION  OPTION* 

"•;.TOF  fUfJ  CCf«»t£7E 
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ANNEX  6 

Listings  of  data  file  changes  for  working  the  model  with 
FY77  data 

NOTE:  Descriptive  indicator  formats  did  not  change  and, 
therefore,  are  not  listed. 


H-95 


L:  ;y  flTcn.i 

fllR  TPftlMlMG  COHMflMD 
D0  7.  £"i.  ir,  .301  0.  -iS.  3.  10. 

00  -^143. 

100  3183. 

•£0  S££. 

140  3103. 

100  50£. 

130  £S44. 

£00  £00. 

££8  0. 

£-^  0. 

£00  0. 

£30  0. 

300  0. 

3£0  0. 

340  0. 

300  04-137. 

380  0. 

-••00  ?6£?5. 

•^20  313573. 

•-40  4033. 

•i00  £53447. 

•iS0  13530. 

500  4£830. 

5£0  30534. 

540  347460. 

300  ’FfirK’  53.37  8. 

530  flDMIHISTPflTICtJ 

O00-  ‘FPSO*  53.13  105. 

0£0  RETAIL  SUPPLY  OPERftTIOMS 

040  -’FMIE’  •ifi.Sfi  0. 

000  fiftiriTEUPriCE  OF  IMSTfiLLrtTIOM  ECiUIFMEMT 

030  'FOES'  04.4-3  193. 

~00  OTHER  BASE  SER'.'ICES 

r£0  ’FnilR’  54.30  0. 

'40  morale  l-iELFRPE  -1:  RECRERTIOH 

700  'FOPS'  13. 5£  73. 

730  OTHER  FERSOMIIEL  SUPPORT 

3C0  'FEHO'  44.13  0. 

■:C0  BACHELOR  HOUSIMG  CPERATIOMS 
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3*^  0>8>3t8>0»3>350>0t0>d>0>8»0»— •333>0f  — !•  r  >■“.  IS?—!/' 

ke  *  14187»-*i€l.3j-455.?j25.9?-13?3.?*-142.5j-J£e.lj-13£»0j0»-^<‘r. 

e48>e>>4aiS33*4i6d>-969i?»38eeee 

888  1< 1> I>dt0*d»8r8r8f8>8f8>8*8*8r8>8*8*8«8 

888  — l>8»8>8»8»8>8f 1>8»0»8»8j 8j0j .8456»8j .8872>0f 0r0<0<0;0;0 

828  0«— If 0>8»9«0>8t8* l»8»8*0>0»0f 8»8f 0f .00323f 0f 0f 0f 0f0«0 

848  8f8f '~lf8f0f8f0f8f8f If0f0f 0fdf 8f 0f8f 0> . 134>0f 0*0* 0* 8 

868  0f8>8f ~lf 8f 0f 8f 8f 0f8f lf0fd;0fdf 0f0r0f 0f .8878; 0f0f 0f 8 

888  8f df 8f 8f ~l>0f 0f 8f0f 0f0f i>0f0f8f0f 0f0f 0f 0f 0f .0060f .8023; 0 

888  8f8f  8f  8f  8f~’if  0f  0f8fdf0r0f  l>0f0f  0f0f0f  8*  .8857*  0f0f  8;  .8013 

028  8f  8*  8«8f  d>8f  ~lf  0f  0f0f  8f  0f  8f  If  8f  df  6f  0f  8f  8*  '.8858f  0f  0f  8 

0<>0  0f8f  8fdf  0f8f  0f  8f  df  0f  df8f  df8f  2>67f  8f  8f  8f  8f  ~lf  8f8f  8f  8 

060  8f8f 8f 8t0f8f 8f0f 0f0f 0f8f 8f8f .667f 8f 0t8f 0t0f 8f-l f 0f 0 

888  0f0f 8f8f 0f8f 8f0f 0f8»0f0f 0f8f0f8f 8f 0f —if 0f 0f .8713f 8f 8 

100  0f0f  0f  0f  0f8f  8f8f  0f  8f  0f  0f  0f8f  0f  0f  “If  8f  8»  .4685?  8f  8f  8f  8 

128  0f0f8f8f 0f8f0f0f0f0f0f0f0f8f 0f0f8f0f 8f0f “If .3243f Of  0 

140  0f0f0f0f0f 0f0f0f8f8f0f8f 0f6f 0f8f0f“lf 0f 0f0f I5.36f 8f8 

168  0f8f8f8f0f0f0f0f8f8f0f8f0f8f8f0f8f0f8f0f8f8f“lf .85367 

130  0f0f8f8f0f0f0f0f0f0f0f0f0f0f8f0f8f0f0f0f48.78f0f8f“l 

200  8f0f 0f0f0f0f 0f0f 8f 8f 8f8f 0f 0f 0f “If  If 0f0f 0f0f 8f 0f 0 

9  9.  r. 


TRAVEL  TRAMSfiCTIOMS 

18. 

SUPPLY  TRflNSflCTIOMS 

18. 

TOTAL  VEHICLES 

21. 

SQ  FT  DORM  SPACE 

■oo 

miDEMTS 


WEIGHTED  RATIONS  SERVED 


LIST  SftCFLl 

£0  i>“56. 

•10  STRATEGIC  AIR  COHtWa 

66  T.  24.  17.  .061  6.  *13.  2.  16. 

•30  7764. 

100  3159. 

120  2225. 

146  804?. 

166  967. 

130  2723. 

200  333. 

£20  0. 

£40  0. 

£66  0. 

£36  0. 

S00  0. 

326  0. 

3-16  0. 

366  132303. 

380  109753. 

•106  921363. 

•120  76632. 

•'•40  4(j5g, 

4(50  (501 , 

■180  344602. 

506  10719. 

520  111674. 

540  393382. 

560  'GADH’  79.93  0. 

530  ASMIMISTRATIOH 

600  ‘GRSO’  30.20  165. 

620  F£TRIL  SUPPLY  OPERATIOtlS 

640  ’GttlE’  49.66  0. 

660  tlAINTETIArCE  OF  INSTALLATION  EO.UIPMErf 

680  ’GOSS’  38.24  193. 

700  OTHER  BASE  SERVICES 

720  ’GMHR’  65.56  0. 

740  nORALE  WELFARE  J:  RECREATION 

760  ’GOPS’  66.25  78. 

730  OTHER  PERSONIJEL  SUPPORT 

■106  *G«BH»  81.38  0. 

.££0  BACHELOR  HOUSING  OPERATIONS 
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S-ii9  0»0>0f0»0»0>0»0»0>0»8>0j0j8»— 3.47>— .  £97*~.936>~£7j~8ij. 

l-i— 1.31j0»-.31j-.2 

341  302£5»-£01.9»-4413.494»-31£9.3»-538.5j-1256.3.-236j0j0>-3080 

55» lS3S9f-90709j400000»-324.Sf3142.3»-25U.3 

842  i>0f0»0f0>0>0»0>0>0>0>0<0>0«0>0<0r0 

343  ~1>0*0»0>0J050»  l»0f0»0»0»0»0»  .0500»  .0684j0J.0»0J0>0>0J0»0 

344  0>— lf0f 0>0f 0f 0»0* I>0>0>0r0»0r0»0» .00317? .010e?0j0«0f0j0j0 

S*»5  0f 0j“l j0»0»0f0*0»0> 1j0>0j0» 0»0»0»0»0j .5157« .35>O?0?0?0 

846  0t0»0»—l?0>0>0»0»0?0»l?0J0>0>0>0*0»0>0»0».0143»0?0f0 

347  0»0»0>0»~1»0*0»0»0»0»0»1?Oj0«0>0J0»  0J0J  0f  0J0>  .O033?0 

343  0>0»6»0»0J“l»0f  0»0f  0J0»0f  i>0r0>0»0'>0>0J  0f  .0016»0J0J  .0023 

849  0?0?0f0?0?0?-l?0?0?0?0?0?0<lf0?0?0?0?0?0?0>0>.000466<0 

:550  0>0>0J0>0>0»0»0»0»0?0»0«0J0»'3.  l4»0»0J0J0>0J~ljr  J0J0 

351  0»0>0>0»0»050»0»0»0>0»0J  0»0f  .85j0f  0»0j  0«0»0>0J  'Ij© 

352  0J0J0>0>0>0»0J0»0»0»0J0»0J  0?  1.  l£8»0>0>0>0J0f  0»0J0«~1 

353  0>0J0J0J0>0»0»0»0»0J0»0»0»0»0»— 1j0J  0j£<>0»  .3034?  0»0»  0 

354  0j  0«0»0j0>0»0»0j0f0»0»0>0j  0»6.3£9»0J“'l?0>0j0f0j0f  0J0 

355  0»0>0»0>0»0>0»0»0»0»0»  0?  0>.0>0»  l»6j0>0'0?0>  — 1>0»0 

356  0»0»0>0»0J0>0»0»0»0»0»0»0J0»0»0»0»0?  .  1193J—1J0J0J0J0 

857  0»0»0>0»0>0>0>0>0>0>0>0>0>0»0>0»  .0894J3»-1j0*0J0J0«0J0 

853  8j0>8>0»0>0J0J0»0»0»0»0*0?0f0f  0J0J0J -1j0J0>0>.  01918?  0 

1220  2.  3. 

1240  16. 

1260  TPfiUEL  TRRMSflCriOHS 

1230  17. 

1300  TOTAL  ITEH  PECORBS 

1320  IS. 

13-10  AlJIATIOM  FUEL  COflSUMPTIOH 

1360  19. 

1330  MILITARY  UEHICLE  IMUDITORY 

1-100  20. 

l.i£e  TOTAL  MILEAGE 

i-l-Mj  2». 

:-60  WEIGHTED  RATIONS  SERUED 
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LIST  TflCFL 

SO  l!436. 

40  TfiCTICf=IL  flip.  COMMAND 

ijO  7,  £4.  17.  .001  (j.  41.  3.  lO. 

SO  55E4. 

100  6133. 

120  21S3. 

140  5373. 

160  666. 

130  2055. 

200  221. 

220  0. 

240  0. 

260  0. 

280  0. 

300  0. 

320  0. 

340  0. 

360  95635. 

3S0  33527. 

•100  2496977. 

•120  252252. 

•140  404. 

460  256085. 

480  7373. 

500  82202. 

520  305734. 

540  0. 

560  •HftDN’  75.51  0. 

580  ADMINISTPflTION 

600  ’HRSO'  80.32  165. 

620  PETfilL  8UPPLV  OPERATIONS 

640  ’HMIE'  75.81  0. 

660  MAINTENANCE  OF  INSTALLATION  EQUIPMENT 

680  ’HOBS*  33.99  193.  ' 

700  OTHER  BASE  SERUICES 

720  'HMWP'  62.30  0. 

740  MORALE  WELFARE  S:  RECREATION 

760  'HOPS'  56.00  73. 

'30  OTHER  PERSONNEL  SUPPORT 

300  'HBHO'  34.62  O. 

820  BACHELOR  HOUSING  OPERATIONS 
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340  0>0>0>8>0?0I0»0>0»0>0>0>0>0>-»1»  — 1>— 1  «— 1  J-1>-1J-1.>-1>-1>0 

£•00  22255>-5a9.5>-1507»-777.4»-£760.9>-460.5»-47l.Sj-i02j0>0»-i;££6.0599j 

1027695. 7S» -3574.4969? -78. 709265» -1539. 9005? -95516 . 4^1 • 20000 
330  l>l?lll*l?l>l?0>0?0>0?0?0>0>0?0?0?0>0?0?0?0?0?0 

900  -l?0?0?0J0?0?0f  I>0?@f0?0?0?0?.d392f  .0152)0?0?0?0?0?0?0>0 

920  0?— 1?0?0?0?0?0?0> 1?0?0?0?0?0?0>0? . 00182? 0?0?0?0?0?0?  0 

Q<U>)  0>09-l?0?0?0f0?0?0?  1?0?0?0?0>'0>0?0>  .00160*2. 459<0?0?0?0f0 

960  0?0f  0?-l?0?0?0f  0?0?0?  l?0?0?0?0>0r'0?0*0*  .0102?6>0*0?0 

0  0>0»0>0> -1»  0>0»0»0»0»  0J  If  0?  0*0*  0*0*  0*0*0?  0?  .0025*0?0 

1000  0*0?0*0?0>— 1?0?0?0?0?0?0?  1?0*0?0?0*0*0?  .0026?0?0*  .0030*0 

1029  0>0*0*0*0?0*— 1?0?0?0?0*0*0?  1?0?0?0?0*0?0?  .0161?0?0*0  . 

1030  0*0? 0?0? 0*0* 0*0? 0»0?0?0? 0*0* 3. 76367568* 0*0? 0*0? -1*0. 0*0*0 

1035  0*0?0*0>0>0?0?0?0?0?0?8?0*0> .3633808994*  0*0*0?0*0*0?-l*0?0' 

1040  0*0?0*0*0?0*0?0?0?0?0*0?0*0?0?'-l?0*0?0? .2123*0*0*0*0 

1060  0?0*0?0*0*0*0?0»0?0?0?0?0?0? 13.98?0>— 1*0>0?0*0?0*0*0 

1080  0?0*0?0?0?0?0?0?0?0?0?0?0?0*2.2129?0?0?— 1?0>0*0*0?0*0 

1100  0?0?0?0?0?0?0?0?0*0?0?0?0?0?0*0?0?0?  — 1?0*0* .003843*  0*  0 

1 160  0*0?0?0?0>0?0*0?0?0*0?0*0*0*0*0?0?0?0?0?-l* .0631*0*0 

1 130  0*0?0?0?0?0*0*0?0*0?0?0?0?0*0*0*0?0?0?0?36.£39?0*— 1*0 

1200  0?0?0?0?0?0*0?0?0?0?0?0?0?0? 1>0?0*0*0>0?0?0?0*— 1 

1220  2.  3.  7. 

1240  16. 

1260  TRAVEL  TRflNSflCTIOriS 

1230  17. 

1300  TOTAL  TRAMSACTIOMS 

1320  13. 

1340  EQUIPMENT  TRANSACTIONS 

1360  19. 

1380  AIRCRAFT  TRACTORS 

1400  21. 

:-£0  SQ  FT  DORM  SPACE 

1--0  23. 

1-60  WEIGHTED  RATIONS  SERVED 
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APPENDIX  I 

GEBOS  VALIDATION  THROUGH  STANDARDS  APPLICATION 


GEBOS  VALIMTION  THROUGH  SI&NDABDS  APPLICATION 


In  order  to  make  GEBOS  a  fully  useful  tool,  the  model  requires 
validation  against  external  Independent  estimating  procedures.  One 
independent  source  of  estimates  on  how  manpower  and  workload  changes 
occur  is  manpower  standards.  This  appendix  compares  a  set  of  manpower 
and  workload  changes  produced  by  the  GEBOS  model  with  a  set  of  changes 
produced  from  work  center  standards. 

METHODOLOGY 

SAC  Retail  Supply  Operations  was  selected  for  the  validation 
exercise.  This  functional  category  was  used  because  it  represents  a 
major  part  of  BOS  (27. 3Z  for  SAC)  and  has  a  number  of  descriptive  and 
highly  correlated  workload  indicators.  Most  SAC  command  supply  work 
center  manpower  standards  were  readily  available  to  the  project  team. 

The  methodology  used  was  to  apply  a  10%  manpower  increase  to  the 
Retail  Supply  Operations  functional  category  in  GEBOS,  allowing  all 
other  functional  categories  and  workload  indicators  to  change  based  on 
the  Interactive  support-on~support  relationships  In  the  model.  Other 
model  specifications  of  manpower  changes  to  Retail  Supply.  Operations 
could  have  been  used  to  produce  an  iaqpact  on  supply  workload  indicators. 
Other  manpower  specifications  would  likely  produce  slack  manpower  in 
other  functions,  and  generate  non-optimal  use  of  resources.  The  use 
of  a  10%  manpower  increase  Illustrates  the  fora  of  a  balanced  change  of 
workload  capability  and  manpower  resources. 

Figure  X.l  Illustrates  the  output  from  GEBOS.  The  primary  supply 
indicators  are  total  transactions,  total  inventory  Item  records,  and 
aviation  fuel  constimptlon.  The  model  predicted  these  indicators  would 
increase  respectively  24.7%,  22.5%,  and  23.3%. 

The  model  equations  predicted  that  supply  workload  levels  would 
be  elastic  with  respect  to  manpower.  That  is,  a  10%  change  in  supply 
manpower  produced  a  more  than  10%  change  in  supply  workload  capability. 
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Figure  I.l 

6EG0S  Estimate  of  the  Impact 
A  Ten  Percent  Retail  Supply  Operations  Manpower  Increase 


STRATEGIC  AIR  COMMHMD 


^J^^CTIClMAL  MAWPOtCR  1.TOTALJ 


rurcTiON 


ADMINISTRATION 

RETAIL  SUPPLY  OPERATIONS 

MRINTEJJANCE  OF  INSTALLATION  EQUIPMENT 

OTHER  3ASE  SERUICES 

MORALE  WELFARE  &  RECREATION 

OTHER  PERS0Nr*J_  SUPPORT 

BACHELOR  HOUSING  OPERATIONS 

TOTAL 


Fi7S  CHANGE  RESULTANT  PERCENT 


MAIJPOWER 

MANPOWER 

CHANGE 

7047. 4 

1435.9 

3483.3 

20.38 

7S98.S 

789.9 

3688.4 

10.00 

2179.0 

197.7 

2376.7 

9.07 

731S.7 

1244.6 

9063.2 

15.92 

903.0 

86.3 

989.3 

9.56 

2719.6 

176.3 

2-3-36.4 

6.50 

A 

5.  4 

344.2 

1.60 

28905.0 

3936. 6 

32841,6 

13.62 

MANPOWER  SLACK  UARIABLES 


njMCTION 


SLACK 


ADMINISTRATION  0. 
RETAIL  SUPPLY  OPERATIONS  0. 
MAINTENANCE  OF  INSTALLATION  EQUIPMENT  0. 
OTHER  3ASE  SERUICES  0, 
MORALE  WELFARE  C  RECREATION  0. 
OTHER  PERSONNEL-  SUPPORT  0, 
BACHELOR  HOUSING  OPERATIONS  0. 
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Figure  1.1  (cont.) 


OUTPUTxwORKLOftD 


I'JORKLOflD  IMDICflTOR  FY78  CHftMGE  RESULTfiMT  FERCEMT 


■ 

INDICATOR 

INDICATOR 

CHANGE 

HDMIMISTRfiTICN  INDICATORS: 

TRRUEL  TRANSACTIONS  PROCESSED 

1066S8. 6 

31207.0 

137905.6 

29.2 

SOS  BUDGET 

382.0 

115.3 

997.3 

13.1 

TRANSACTIONS  AUDITED 

610585.9 

124903.0 

735489.0 

20.5 

LEAUE  AND  PAY  ACCOUNTS 

130513.5 

32560.6 

163074. 1 

24.9 

CIVILIAN  PAY  RECORDS 

21533.4 

5372.2 

26905.6 

24.9 

MATERIAL  S:  SERVICES  TRANSACTIONS 

17837.7 

4618.8 

22456. 4 

25.9 

POPULATION  INDICATORS? 

TOTAL  POPULATION  SUPPORTED ( INCL  DEP) 

412286.3 

102857.5 

515143.7 

24.9 

3ASE  POPULATION 

131301.3 

32757.2 

16*1058.5 

24.9 

SOS  POPULATION 

28905.0 

3936.6 

32841.6 

13.6 

MILITARY  POPULATION 

111606.1 

27843.6 

139449.7 

24.9 

STUDENTS 

0. 

0. 

0. 

0. 

MISSION  POPULATION 

102396.3 

28820.6 

131216.9 

28.1 

SUPPLY  INDICATORS: 

TOTAL  TRANSACTIONS 

2841968.0 

702142.6 

3544110.6 

24.7 

SUPPLY  TRANSACTIONS 

2317056.5 

572456.3 

2889513.3 

24.7 

REQUISITIONS 

141245.8 

34896.5 

1761-2.3 

24.7 

EQUIPMENT  TRANSACTIONS 

254924.5 

62982. 2 

317906.7 

24.7 

RECEIPTS 

128741.2 

31807. 1 

160548.2 

24.7 

TOTAL  INVeiTORY  ITEM  RECORDS 

108^507.3 

243915.2 

1328422.6 

22.5 

SUPPLY  ITEM  RECORDS 

921729.9 

207305.2 

1129035.0 

22.5 

EQUIPMENT  ITEM  RECORDS 

162777.5 

36610. 1 

199387.6 

22.5 

AVIATION  FUEL  CONSUMPTION 

79276.9 

18606. 9 

97883.8 

23.5 

MAINT  OF  INSTA  EQUIP  INDICATORS; 

TOTAL  MILEAGE 

879.9 

63. 3 

943.2 

7.2 

TOTAL  VEHICLE  EQUIVALENTS 

33197.9 

3781.5 

36979.4 

11.4 

TOTAL  VEHICLES 

1-600.  0 

1663. 1 

1&263. 1 

11.4 

MILITARY  VEHICLES 

•i655. 6 

530.3 

5185.9 

11.4 

AIRCRAFT  TRACTORS 

320.8 

36 . 5 

t'Cr—  o 

11.4 

SPECIAL  HANDLING 

-334. 9 

493.8 

4328.6 

11.4 

NON-MILITARY  VEHICLES 

9944. 4 

1132.8 

11077.2 

11.4 

GENERAL  PURPOSE  AUTO 

1220.7 

139.0 

1359.8 

11.4 

ALL  PURPOSE  TRUCKS 

Ot  ww*  > 

993.7 

?717.4 

11.4 

BACHELOR  HOUSING  INDICATORS: 

SQ  FT  DORM  SPACE 

9395. 0 

12-7 . 4 

10642. S 

13.3 

DOPM  BEDS 

-8272. 5 

9976.- 

5824:3.8 

OTHER  PERSONNEL  SUPPORT: 

WEIGHTED  RATIONS  SERVED 

456162. 9 

36950. 1 

493112.9 

8.1 
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STANDARDS  APPLICATION 

The  next  step  in  the  validation  exercise  was  to  price  out  the 
workload  changes  produced  by  the  model  into  work  center  ocmpower  standards, 
where  applicable.  A  set  of  comosand  work  center  manpower  standards  had 
been  obtained  from  AFMEA  as  of  June  1978.  These  standards  covered  most 
work  centers  in  functions  4100  -  4163.  Selected  additional  functional 
standards  were  also  acquired  from  APMEA.  The  work  center  manpower  standard 
equations  and  workload  factors  are  listed  in  Table  I.l. 

Workload  indicators  from  GEBOS  were  command-level  output  measures. 
Therefore,  command  total  output  was  divided  by  the  number  of  bases  (26) 
to  determine  the  average  base-level  workload. 

The  average  base  level  workload  levels  were  applied  to  15  functional 
work  centers.  The  manhours  required  to  perform  the  FT78  monthly  workload 
and  the  Increased  workload  were  computed.  These  figures  are  given  in 
Table  1.2.  The  individual  work  center  manpower  changes  ranged  from  3.3% 
to  18.1%.  The  average  overall  manhour  increase  that  resulted  from  the 
model's  workload  changes  was  11.4%.  This  figure  compared  quite  favorably 
with  the  model's  estimate  of  10%. 

These  15  functions  accounted  for  50%  of  the  supply  manpower,  based 
on  144  available  manhours  per  month  (21854  manhours  t  144  »  151.8  spaces 
■i-  303.8  spaces  per  base  =  .500).  Thus  half  the  supply  manpower  on  a 
typical  SAC  base  was  directly  estimable  from  model  workload  Indicators. 

The  next  step  in  the  validation  exercise  was  to  determine  if  the 
functional  manpower  estimated  from  the  workload  was  consistent  with  other 
estimates  of  functional  maapower.  The  most  detailed  command  manpower 
distribution  readily  available  showed  end  FY76  functional  manpower  by 
4-diglt  functional  code.  The  proportion  of  manpower  in  each  4-dlgit 
function  was  computed  and  the  number  of  available  manhours  by  function 
for  a  typical  base  was  computed,  based  on  144  hours  per  space  and 
303.8  spaces  per  base.  These  figures  are  given  in  Table  1.3. 
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TABLE  I.l 

RETAIL  SUPPLY  OPERATIONS  WORK  CENTER  MANPOWER  STANDARDS  FOR  SAC 


Function  Workload  Factor  Standard  Equation 


4100 

Subordinate  manpower 

6.012x*^^^ 

4111 

Authorized  military  personnel 

22.04  +  31.99VX* 

4120 

Subordinate  manpower 

8.12  +  4.341ac 

4121 

Line  items  received  and  tum-ins 
Inspected 

34.04x-^'^86 

4122 

Supply  and  equipment  transactions 

.3434x‘^^^^ 

4123 

Supply  and  equipment  transactions 

1.332X-6844 

4124 

WRM/mobility  kit  line  items 

(5.863  +  .4994vT)‘ 

4125 

Self-service  line  items 

(1.062  +  .8591*^)' 

4126 

Supply  and  equipment  transactions 

1163  +  .009479X  ' 

4130 

Subordinate  manpower 

oc  Cl  *841 

26.53x 

4131 

Item  records 

22.69  +  3.702/x 

4132 

Authorized  military  personnel 

6.754  +  1.086X 

4133 

Item  records 

317.1  +  .01153X 

4134 

Dollar  value  of  inventory  on-hand 

169.1  +  . 00010 16x 

4135 

Base  supply  manpower 

212.1  +  .8418x 

4140 

Subordinate  manpower 

190.7  +  2.34x 

4141 

Subordinate  manpower 

4.665  +  39.90*^ 

414102 

Supply  and  equipment  transactions 

19.88 

414104 

Bench  stock  line  items 

56.97  +  2.522X 

414105 

Bench  stock  line  items 

85.23  +  .08467X 

414106 

Repair  cycle  line  items 

96.55  +  .06938X 

414107 

Avionics  maintenance  line  items 

377.9  +  .1639X 

414108 

Assigned  alrcraft/mlsslle  systems 

4.42  +  29.39X 

4142 

Subordinate  manpower 

85.8  +  6.61  X 

414201 

Supply  transactions 

304.7  +  . 004971 X 

414202 

Requisitions 

691.4  +  134x 

414203 

Local  purchase  requisitions 

75.37  +  .1896X 

4150 

Subordinate  manpower 

29.96  +  8.828X 

4151 

Subordinate  manpower 

11.87*  -822 
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TABLE  I.l  (cont.) 

RETAIL  SUPPLY  OPERATIONS  NOEE  CENTER  HANPOHER  STANDARDS  POR  SAC 


Function 

Workload  Factor 

Standard  Equation 

415101 

Tool  kits 

12.4  +  .55x 

415102 

Authorized  military  and  civilian 

population 

33.28  +  1378x 

4152 

Subordinate  manpower 

26.98  +  10. 8x 

415202 

Registered  equipment 

.720&c’®^^ 

415203 

Eqiilpment  transactions 

141.9  +  .007824X 

415204 

AF  Form  601-b  line  items 

203.2  +  .9886x 

415205 

S?R  processed  equipment  tranctlons 

12.17x^293 

4160 

Subordinate  manpower 

49.67  +  5.973X 

4161 

Supply  and  equipment  transactions 

4.766x‘2®®^ 

416102 

Supply  and  equipment  transactions 

5.305x‘^2>1 

4162 

Requisitions 

812.7  +  .07137X 

4163 

Supply  and  equipment  transactions 

(13.68  +  .038835^) 

4170 

N/A 

• 

4171 

Ifoblle  unit  filter  separators 

212.9  +  2.664X  i 

Demineralized  water  trucks 

+  14.63x  „ 

63130/50  authorizations 

+  .3205X  3 

4172 

Gallons  received  by  truck  and  railroad 
Gallons  received  by  pipeline,  barge. 

193.2  +  .2151x  ^ 

tanker 

+  . 0634x  2 

Pipeline  rate  per  hour 

;00262x  t 

Gallons  Issued  to  mobile  units 

+  .1313x  1 

fuel  tanks  (over  5 OK) 

+  42.84x  c 

fuel  tanks  (25-50K) 

+  35.69X  g 

4174 

Gallons  Issued:  aviation  fuel  +  ground 

„  /  .3527 

30. 4x 

fuel 

4175 

Gallons  received  per  year 

.1332  +  .0002226X 

4176 

AF  Form  1238 

1.318  +  .001327X 

4177 

Vehicles  serviced/ month 

123.1  +  .08719X 

4180 

N/A 

1250 

N/A 

1251 

Monthly  dollar  amount  coiiq>leted 

742  +  .0014x 

Purchase  line  items  received 

+  .526x  2 

Contracts  administered 

+  3.631X  , 
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MODEL  WORKLOAD  CHANGES  APPLIED  TO  WORK  CENTER  MANPOWER  STANDARDS 
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X&BLE  1.3 


SAC  MANPOWER  DISTSIBUIION 
As  of  Sept  1975 


Proportional  Available 


Function 

Proportion 

Manhoiirs 

4100 

.0098 

429 

4m 

.0125 

547 

4120 

.0083 

363 

4121 

.0193 

844 

4122 

.0454 

1986 

4123 

.0760 

3325 

4124 

.0060 

.  263 

4125 

.0114 

499 

4126 

.0476 

2083 

4130 

.0085 

372 

4131 

.0180 

788 

4132 

.0072 

315 

4133 

.0186 

814 

4134 

.0085 

372 

4135 

.0101 

442 

4140 

.0085 

372 

4141 

.0899 

3933 

4142 

.0623 

2726 

4150 

.0069 

302 

4151 

.0374 

1636 

4152 

.0475 

2078 

4160 

.0040 

175 

4161 

.0524 

2293 

4162 

.0299 

1308 

4163 

.0166 

726 

4170 

.0084 

368 

4171 

.0115 

503 

4172 

.0266 

1164 

4174 

.1471 

6436 
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TABLE  1.3  (coat.) 

SAC  MANPOWER  OISXBIBOTION 
As  of  Sept  1975 


Proportional  Available 

Function  Proportion  Manhours 


4175 

.0109 

477 

4176 

.0152 

665 

4177 

.0115 

503 

4180 

.0050 

219 

1250 

.0003 

13 

1251 

.1009 

4415 

TOTAL 

1.0000 

43,754 
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Xhe  aanhours  estimated  by  the  functional  distribution  and  those 
estimated  from  woricload  indicators  can  be  directly  compared  for  9  func- 
tlcHis.  These  fimctlons  are  presented  in  Table  1.4.  The  two  estimates 
of  manhours  are  remarkably  consistent,  especially  considering  the  man¬ 
power  distribution  differed  two  years  from  the  workload,  and  in  maty 
cases  the  average  workload  was  deri^d  from  one  month's  data.  All 
workload  estimates  are  within  lOZ  of  one  another,  and  the  average 
discrepancy  was  only  2.6Z. 

The  next  step  was  to  extend  the  workload  projections  to  additional 
functions.  Additional  manpower  changes  could  be  computed  from  additional 
workload  data,  by  computing  approximate  workload  from  estimated  manpower. 
Additional  workload  data  was  collected  on  selected  indicators  in  1977 
that  was  not  available  in  1978.  These  indicators  were  bench  stock  items 
and  repair  cycle  items.  The  average  value  of  these  items  for  F777  was 
used  as  the  workload  estimate. 

For  many  functions  an  estimate  of  the  average  available  manhours 
could  be  computed  from  the  functional  manpower  distribution  in  Table  1.4. 
For  example,  the  workload  indicator  for  function  4125  is  self-service 
store  line  items.  While  no  data  on  the  workload  indicator  was  readily 
available,  it  was  possible  to  estimate  that  the  workload  indicator  would 
have  a  typical  value  of  613,  based  on  the  proportional  functional  man¬ 
hours  and  the  standard  equation. 

The  third  source  of  additional  workload  estimates  was  for  functions 
that  take  subordinate  manpower  as  their  workload  indicator.  For  example, 
the  workload  indicator  for  function  4120  was  the  manpower  in  functions 
4121-4126.  Once  the  manpower  had  been  estimated  for  the  subordinate 
functions,  it  served  as  the  workload  indicator  for  function  4120.  Thus 
the  manpower  in  function  4120  was  derived  from  other  functional  manpower. 

The  workload  indicator  values,  percentage  increases,  and  resultant 
workload  value  for  all  functions  are  listed  in  Table  1.5.  The  manhour 
figures  corresponding  to  these  workload  levels  are  listed  in  Table  I. 6. 
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Function 

Kanhours 
Estiinated  From 
Model  Workload 

Manhours 

Estimated  From 
Manpower  Distribution 

Percent 

Difference 

4122 

1987 

1986 

0.1 

4123 

3494 

3325 

4.8 

4126 

2101 

2083 

0.9 

4131 

779 

788 

-1.2 

4133 

798 

814 

2.0 

4135 

468 

442 

5.9 

4162 

1200 

1308 

-9.0 

4163 

663 

726 

-9.5 

4174 

5954 

6436 

-7.5 

TOTAL 

17444 

17908 

-2.6 
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4141  Subordinate  manpower  Derived  24.3  12.7  '  27.4 
414102  Supply  and  equipment  transactions  Model  98923  24.7  123357 
414104  Bench  stock  line  Items  77  Data  6984  22.5  8555 
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415205  SPR  Processed  equipment  transaction  Upper  Bound  350  24.7  436 

4160  Subordinate  manpower  Derived  19.0  8.9  20.7 

4161  Supply  and  equipment  transactions  Model  98923  24.7  123357 
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4175  Gallons  LOX  received  per  year  Upoer  Bound  2.142M  0  2.142M 
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TABLE  1.6 


ESTIMATED  MANHOUR  CHANGES  BY  FUNCTION  FOR  SAC  RETAIL  SUPPLY  OPERATIONS 


Ftmctlon 

Source  of  Workload 
Maahours  EsClmate 

Resultant 

Manhours 

Percent 

Increase 

4100 

Derived 

345 

377 

9.1 

4m 

Standard 

547 

573 

4.8 

4120 

Derived 

285 

326 

14.4 

4121 

Standard 

844 

906 

7.3 

4122 

Model 

1987 

2347 

18.1 

4123 

Model 

3494 

4065 

16.3 

4124 

Standard 

263 

300 

14.1 

4125 

Standard 

499 

606 

21.4 

4126 

Model 

2101 

2332 

11.0 

4130 

Derived 

315 

343 

9.0 

4131 

Model 

779 

860 

10.4 

4132 

Standard 

315 

346 

9.8 

4133 

Model 

798 

906 

13.5 

4134 

Standard 

372 

418 

12.4 

4135 

Model 

468 

•  493 

5.3 

4140 

Standard 

295 

309 

4.7 

4141 

Derived 

201 

214 

6.5 

414102 

Model 

1158 

1252 

3.1 

414104 

77  Data 

268 

290 

8.2 

414105 

77  Data 

677 

810 

19.6 

414106 

77  Data 

478 

564 

18.0 

414107 

Upper  Bound 

619 

673 

8.7 

414108 

Upper  Bound 

298 

356 

19.5 

4142 

Derived 

201 

218 

8.5 

414201 

Model 

748 

857 

14.6 

414202 

Model 

1419 

1599 

12.7 

414203 

Standard 

360 

428 

18.9 

4150 

Derived 

251 

292 

16.4 

4151 

Derived 

85 

99 

16.5 

TABLE  1.6  (cont.) 


ESTIHAIED  MANHOUR  CHANGES  BY  FONCTION  H)R  SAC  RETAIL  SUPPLY  OPEEATIONS 


Function 

Source  of  Workload 
Manhours  Estimate 

Resultant 

Manhours 

Percent 

Increase 

415101 

Standard 

820 

1002 

22.2 

415102 

Standard 

729 

902 

23.7 

4152 

Derived 

162 

184 

15.5 

415202 

Upper  Bound 

204 

240 

17.6 

415203 

Model 

219 

238 

8.7 

415204 

Upper  Bound 

895 

1051 

17.4 

415205 

Upper  Bound 

486 

558 

14.8 

4160 

Derived 

163 

173 

6.3 

4161 

Model 

145 

154 

6.2 

416102 

Model 

721 

793 

lO.'O 

4162 

Model 

1200 

1296 

8.0 

4163 

Model 

663 

737 

11.1 

4170 

Upper  Bound 

363 

399 

•10.0 

4171 

Upper  Bound 

503 

561 

11.6 

4172 

Upper  Bound 

1164 

1374 

18.0 

4174 

Model 

5954 

6414 

7.7 

4175 

Upper  Bound 

477 

477 

0.0 

4176 

Standard 

665 

821 

23.5 

4177 

Standard 

503 

546 

8.6 

4180 

Upper  Bound 

219 

263 

20.0 

1250 

Upper  Bound 

13 

13 

0.0 

1251 

Upper  Bound 

4406 

5190 

17.8 

TOTAL 

Model  Workload 

21854 

24343 

11.4 

TOTAL 

Model  +  Standard  + 
Derived  Workload 

31497 

35390 

12.4 

TOTAL 

All  Workload 

41144 

46545 

13.1 
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The  total  percentage  manpower  Increase  for  workload  factors  covered  by 
the  model,  FY77  workload,  and  subordinate  manpower  was  12. 4Z.  Seventy- 
two  percent  of  the  manpower  In  the  ftmctlonal  category  was  covered  by  this 
estimate. 

The  last  group  of  functions  included  those  with  multiple  workload 
Irdlcators,  those  whose  workload  indicators  were  i]iq>osslble  to  project 
accurately,  and  those  with  unknown  standards  equations.  For  these  functions 
it  was  impossible  to  determine  an  accurate  estimate  of  workload  levels. 
Therefore,  reasonable  upper  bounds  were  set  on  workload  indicators.  That 
is,  it  it  was  not  possible  to  determine  how  much  workload  values  would 
increase  to  be  consistent  with  other  supply  increases,  or  whether  parti¬ 
cular  workload  indicators  would  remain  fixed  or  variable,  estimates  were 
made  favoring  large  workload  increases.  Thus,  the  estimates  produced 
for  these  functions  probably  overestimated  the  manpower  increase,  but 
set  an  approximate  upper  bound  for  the  manpower  change. 

The  results  for  all  functional  manpower  increases  are  also  shown 
in  Table  1.6.  The  total,  upper  bound  on  manpower  increase  is  13.1%. 

This  estimate  covered  94%  of  the  manpower  in  the  Retail  Supply  Operations 
functional  category. 

CONCLUSIONS 

The  workload  change  produced  by  a  10%  model  manpower  increase 
yielded  from  11.4  to  13.1%  when  applied  to  the  work  center  standards. 

Thus,  the  model  estimates  the  manpower  change  to  be  somewhat  less  than 
that  estimated  by  the  standards,  but  in  general  the  model  manpower 
change  is  consistent,  in  terms  of  order-of-magnltude,  with  the  standard. 
Considering  the  many  assumptions  and  sources  of  bias  or  error  that  were 
encountered,  the  model  estimates  appear  qtilte  reasonable. 

Some  of  the  potential  sources  for  bias  in  the  manpower  estimates 
are  outlined  below. 
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Authorizations  Versus  Requirements 

The  GEBOS  model  dealt  with  authorized  mcUipower  spaces,  while  the 
standards  were  based  on  total  requirements.  To  the  degree  that  require¬ 
ments  were  not  fully  authorized,  GEBOS  would  overestimate  manpower 
productivity.  This  could  be  a  reason  why  standards  produced  a  larger 
manpower  estimate  than  GEBOS.  However,  there  was  no  enq>lrlcal  evidence 
of  this  occurring. 

Fractional  Manpower  and  Manhours 

The  manpower  changes  In  the  standards  application  exercise  were 
measured  In  terms  of  manhours.  Actual  manpower  changes  are  made  In  whole 
numbers  of  spaces. 

There  are  separate  rules  for  rounding  military  and  civilian  man¬ 
hours  to  spaces.  Fractional  civilian  manhours  round  up  to  the  next 
highest  whole  number.  Military  manhours  round  either  up  or  down  depending 
on  the  number  of  spaces  In  the  function  and  the  amount  of  fractional 
manpower. 

Since  80.2%  of  the  supply  manpower  is  military,  application  of  the 
fractional  manpower  rtlLe  for  military  manpower  is  likely  to  result  in  a 
smaller  manpower  Increase  than  the  amount  computed  In  terms  of  manhours. 
This  factor  could  account  for  the  standards  estimated  manpower  change  to 
be  larger  than  the  model's  manpower  change. 

Mtmber  of  Work  Centers 

The  validation  calculations,  taking  total  workload  and  dividing 
by  the  number  of  bases,  have  the  Implicit  assumption  that  there  Is  one 
of  each  functional  work  center  per  base.  Where  there  are  more  than  26  work 
centers  and  there  are  linear  standards  equations,  the  presence  of  a 
positive  manhour  Intercept  means  the  manpower  change  would  be  over¬ 
estimated.  That  Is  with  more  work  centers  more  manpower  Is  related  to 
fixed  costs  and  consequently  a  given  change  In  workload  will  produce 
a  smaller  manpower  change.  If  there  were  fewer  than  26  work  centers, 
the  manpower  change  may  be  underestimated. 
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Nonlinear  Biases 


Many  of  the  standards  equations  are  of  a  nonlinear  form,  such  as 
.  For  nonlinear  forms,  such  as  the  power  curve.  It  Is  necessary  to 
know  the  complete  distribution  of  workload  to  accurately  estimate  man** 
power.  However,  any  distributional  errors  In  workload  are  likely  to 
be  small  for  the  distribution  of  workloads  encountered  In  SAC. 

Missing  Standards 

Approximately  6.QZ  of  the  total  estimated  manhours  were  not 
accounted  for  In  the  standards  estimation.  There  apparently  were  some 
work  centers  and  standards  omitted.  Since  this  Is  only  a  small  percentage 
of  manpower.  It  would  not  alter  results  appreciably. 

Qut-of~Date  Standards 

The  standards  used  were  those  availably  as  of  Jtme  1978.  In  some 
cases  standards  could  have  been  replaced  by  newer  standards.  New 
standards  would  likely  have  hl^er  workload  to  manpower  ratios. 

Regression  Coefficient  Biases 

The  aggregate  workload  equations  in  6EB0S  use  only  the  most 
significant  workload  Indicators.  The  degree  to  which  other  Indicators 
produce  manpower  changes  that  are  uncorrelated  with  the  model  workload 
Indicators  could  result  In  regression  bias.  It  Is  not  possible  to  pre¬ 
dict  In  advance  how  the  aggregate  regression  relationship  is  biased. 

Based  on  the  results  of  the  validation  exercise,  the  regression  constant 
could  be  slightly  smaller  than  originally  estimated. 

In  conclusion,  the  application  of  work  center  stwdard-^  can  be 
used  to  validate  6EB0S  manpower  equations.  The  workload  changes  pro¬ 
duced  by  a  10%  manpower  change  In  the  model  yield  about  a  12%  change 
from  standards  application.  The  2%  difference  Is  probably  not  significant 
given  the  numerous  assumptions,  approximations,  and  sources  for  error. 

The  key  finding  from  GEBOS,  that  supply  workload  Is  highly  elastic  with 
respect  to  supply  manpower  was  upheld  by  the  standards.  Therefore,  the 
aggregate  manpower/workload  relationship  used  In  GEBOS  appears  consistent 
with  the  standards. 
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For  full  model  validation,  the  process  outlined  above  could  be 
repeated  (with  more  up-to-date  data  where  appropriate)  for  all  major 
functional  categories.  It  would,  o£  course,  be  very  time  consuming  con¬ 
sidering  the  number  of  work  centers  and  commands  involved.  As  addressed 
elsetdiere  in  this  report,  it  is  probably  preferable  to  use  this  technique 
on  a  selective  basis.  When  full  mission  programming  capability  is 
available  in  the  model,  comparison  of  model  outputs  with  the  results  of 
active  command  application  of  programmed  force  structure  chcinges  should 
provide  the  most  reliable  basis  for  validation. 
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APPENDIX  J 


MISSION  ANALYSIS 
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MISSION  ANALYSIS 


This  appendix  describes  the  analysis  of  nlssion-BOS  relationships 
for  the  development  of  the  prototype  mission-BOS  model. 

The  investigation  of  measures  of  mission  capability  was  the  first 
task  in  the  development  of  mission-BOS  relationships.  Annex  1  to  this 
appendix  describes  this  investigation.  Annex  1  also  describes  the  con¬ 
ceptual  framework  of  the  BOS  mission  extension. 

The  development  of  mission  factors  began  with  the  analysis  of  base 
population  by  program  element  and  organization.  -  Selected  bases  in  SAC 
and  TAC  were  Investigated  as  to  manpower. 

Manpower  outside  of  BOS  was  divided  by  the  aircraft  inventory  to 
determine  the  manpower  per  aircraft  factor.  The  average  manpower  per 
F-lllD  was  49.6  spaces »  69%  of  which  was  in  the  primary  program  element. 
The  average  figure  probably  overstates  the  true  variable  manpower  per 
aircraft  somewhat.  Some  of  the  manpower  requirements  would  not  vary 
directly  with  additional  manpower  Increments. 

Aircraft  flying  hours  was  then  analysed  as  to  its  relationship 
with  supply  indicators.  Since  fuel  consumption  was  a  workload  indicator 
for  the  Retail  Supply  Operation  Function,  it  was  used  as  the  principal 
link  between  flying  hours  in  primary  and  subordinate  program  elements. 
Table  J.l  displays  the  manpower  for  Cannon  AFB  in  TAC. 

The  analysis  of  mission  data  continued  with  the  collection  of  data 
on  aircraft,  flying  hours,  and  sorties.  The  data  was  obtained  from  the 
Data  Base  Management  Division  in  the  Directorate  of  Programs  (PAXRB) . 

The  sources  were: 

•  Air  Force  Inventory  of  Aerospace  Vehicles  by  Station  (G033) 
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TABLE  J.l 

MANPOWER  DISTRIBUTION  FOR  CANNON  AFB 


Command 

Program 

Element 

Description 

Manpower 

Percent 

TAG 

27129 

F-lllD  Squadrons 

2417 

54.0 

TAG 

27594 

Real  Property  Maintenance 

347 

7.8 

TAG 

27596 

Base  Operating  Support 

960 

21.4 

TAG 

87711 

Medical 

225 

5.0 

TAG 

Miscellaneous 

— 

288 

6.4 

CSV 

Miscellaneous 

— 

144 

3.2 

Mlsc. 

— 

— 

99 

2.2 

Total 

4480 

100.0 

Source: 

Command  manpower 

data  bank  for  4th  quarter 

FY78,  as  of  Septem- 

ber  1978. 
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•  Quarterly  Air  Force  Flying  Hours,  Landings,  Sorties  by 
Organization  (SSA-21) 

Table  J.Z  lists  the  aircraft  data  for  selected  TAG  bases  derived 
from  these  reports. 

Fuel  consumption  per  aircraft  flying  hour  vas  obtained  from  the 
USAF  Cost  and  Planning  Factors  Guide  (.AFP  173-13  (0),  31  May  1979). 

Fuel  consumption  rates  were  applied  to  average  monthly  flying  hours  for 
the  TAG  bases  listed  in  Table  J.2. 

Base  aviation  fuel  consumption  estimated  from  flying  hours  was  22% 
below  actual  monthly  fuel  consumption  for  end  F778.  There  are  several 
possible  reasons  for  this  discrepancy.  First,  flying  hour  data  were 
averaged  over  three  quarters  of  FY78.  Considerable  quarterly  flying 
hour  variability  existed,  so  an  effort  was  made  to  reduce  variability 
through  averaging.  Secondly,  fuel  consumption  data  did  not  cover  the 
same  time  period  as  the  flying  hours.  Finally,  transient  aircraft  fuel 
consumption  could  Introduce  considerable  additional  variability  In  fuel 
consumption. 

Actual  fuel  consumption  for  TAG  was  shown  to  be  highly  correlated 
with  total  supply  transactions,  total  item  records,  and  aircraft  tractors. 
The  relationships  between  fuel  consumption,  supply  transactions,  and  item 
records  were  used  to  relate  flying  hours  to  the  Retail  Supply  Operations 
workload  indicators.  Three  equations  exist  between  manpower  and  supply 
workload  for  TAG: 

RSO  ■  126.1  +  .0040  (total  item  records)  r^  ■  .863  (1) 

2 

RSO  «  235.0  +  .0320  (aviation  fuel  consumption)  r  ■  .562  (2) 
RSO  ■  124.0  +  .00125  (total  transactions)  r^  *  .881  (3) 

Solving  these  three  equations  with  respect  to  fuel  consumption 
finds  the  following  aggregate  results: 
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TABLE  J.2 

AIRCBAFT  DATA  FOR  SELECTED  TAG  BASES 


Base 

Aircraft 

M/D/S* 

Number^ 

Flying 

Hours® 

Sorties^ 

Average  Flying 
Hours/Sortie 

Cannon 

F-lllD 

71 

11,656 

4,757 

2.45 

England 

A007D 

6i 

13,012 

7,466 

1.74 

Holloman 

F105A 

51 

5,627 

4,086 

1.38 

F015B 

4 

495 

322 

1.54 

T038A 

76 

13,226 

12,910 

1.02 

T038B 

39 

5,717 

6,211 

0.92 

OHOOIN 

2 

455 

285 

1.60 

Luke 

DHOOIP 

3 

852 

711 

1.20 

F004C 

73 

12,554 

9,369 

1.34 

F015A 

41 

6,530 

5,228 

1.25 

F015B 

26 

3,237 

2,334 

1.39 

FTF104G 

22 

2,332 

2,150 

1.08 

fxfioag 

34 

4,045 

3,673 

1.10 

T033A 

4 

786 

463 

1.70 

CH003E 

6 

1,207 

747 

1.62 

Moody 

F004E 

34 

11,484 

7,990 

1.44 

^rom  Inventory  of  Aerospace  Vehicles  by  Station,  September  1978. 

^From  Quarterly  USAF  Flying  Hours,  Landings,  Sorties  by  Organization 
for  1st,  2nd,  and  4th  Quarter,  1978. 
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1000  gallons  fuel  consumption  >  8.0  total  Inventory  Item  records 
1000  gallons  fuel  consumption  »  25.6  total  transactions 

Based  on  these  relationships,  aviation  fuel  consumption  can  be 
related  to  supply  workload  Indicators  and  manpower.  The  F-lllD  was  selected 
as  the  prototype  aircraft  to  be  used  in  the  mission  model.  The  F-lllD  heis 
an  average  planned  fuel  consumption  of  1500  gallons  per  hour.  However, 
an  arbitrary  reduction  in  the  factor  was  made  to  round  the  aggregate 
supply  indicator  change  to  5Z  for  a  specific  level  of  activity.  Therefore, 
the  factors  used  in  the  protot3rpe  model  became: 

•  1306  gallons  fuel  consumption  per  flying  hour 

•  11.43  transactions  per  flying  hour 

•  10.45  item  records  per  flying  hotir 
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ANNEX  1 

MEASURES  OF  MISSION  CAPABILITY 
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MEASURES  OF  MISSION  CAPABILITY 


This  paper  provides  a  compilation  of  ways  the  Air  Force  addresses, 
measures,  and  quantifies  its  mission.  The  purpose  of  this  list  is  to 
identify  a  set  of  measures  that  would  be  fruitful  to  pursue  in  terms  of 
their  relationship  to  various  BOS  workload  measures  and  BOS  manpower. 

The  measures  identified  can  be  classified  in  several  ways: 

•  Measures  can  either  be  absolute  standards  of  performance 
(misslon.standards) ,  or  they  can  be  performance  reports  of 
how  well  units  conq>are  to  various  standards  (mission  per¬ 
formance  measures) . 

•  Capabilities  can  reflect  peacetime  requirements,  wartime  re¬ 
quirements,  or  they  can  measure  readiness  (the  capability  of 
a  unit  to  make'  the  transition  from  peacetime  to  wartime  em¬ 
ployment)  . 

•  Measures  can  be  direct  mission  performance  indicators  or  they 
can  be  indirect  or  secondary  indicators  that  are  assumed  to 
be  correlated  with  some  aspect  of  mission  performance. 

The  measures  of  mission  capabilities  identified  are  grouped  accord¬ 
ingly; 

•  Primary  mission  standards 

•  Primary  mission  performance  standards 

•  Secondary  standards  and  performance  measures  of  potential  use 

•  Secondary  performance  measures  of  no  potential  use 

Primary  Mission  Standards 

Designed  Operational  Capability  (DOC)  Statement  [1].  This  formal 
statement,  as  formulated  by  MAJCOlfe,  identifies  the  unit's  wartime  require¬ 
ments  to  accomplish  100%  of  its  mission  and  contains  quantitative  descrip¬ 
tions  of  the  unit's  tasked  mission.  Including  sortie  rates  and  duration. 
This  statement  could  serve  as  a  useful  standard  for  quantifying  wartime 
mission  requirements  in  terms  of  sorties  and  flying  hours. 
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Training  Sortles  Heqxiired  [2].  Alrcresre  must  regularly  meet  pro¬ 
ficiency  goals.  These  peacetime  proficiency  flying  requirements  theoreti¬ 
cally  reflect  a  unit's  capability  to  perform  its  wartime  mission.  To  meet 
proficiency  levels  for  mission-ready  and  mission-capable  status,  aircrews 
msut  perform  specified  nisibers  of  sorties  in  different  categories.  Sortie 
types  depend  on  the  type  of  aircraft.  Some  classes  found  were  air-groimd, 
mission  support,  day  and  nighc,  and  air  combat  training.  This  standard 
could  serve  as  a  basis  for  relating  peacetime  flying  hour/sortie  require¬ 
ments  to  wartime  mission. 

Primary  Mission  Performance  Measures 

(hit  Capability  Measurement  System  (UCMS)  [1].  UQIS  is  the  standard 
USAF  management  Information  system  to  assess  unit  capabilities  to  sustain 
combat  operations  for  30  days.  It  contains  the  unit  commander's  daily 
evaluation  of  his  unit's  readiness  in  terms  of  key  measures  in  equipment, 
crews,  personnel,  and  overall  readiness.  Each  racing  is  given  a  score 
ranging  from  0  to  100.  UCMS  ratings  can  be  converted  to  C-ratings.  This 
report  can  provide  empirical  data  on  how  well  units  are  performing  against 
the  DOC  statement. 

Force  Status  Reports  (PORSTAT)  [1].  FORSTAT  is  a  daily  report  to 
JCS  on  the  combat  readiness  of  units  overall  and  in  key  areas,  such  as 
personnel,  equipment/supplies,  equipment  readiness,  and  training.  The 
C-rating  criteria  are  C-1,  fully  ready;  C-2,  substantially  ready;  C-3, 
marginally  ready;  and  C-4,  not  ready.  The  FORSTAT  ratings  are  derived 
from  the  UCMS  data  previously  described.  The  FORSTAT  system  is  projected 
to  be  replaced  by  the  Unit  Status  and  Identify  Report  on  1  Febrtiary 
1980  [5]. 

Operational  Readiness  Inspections  (ORI)  [2].  ORIs  periodically 
rate  force  readiness.  Actual  effectiveness  data  are  collected  by  on-site 
inspection  and  functional  evaluation.  Aircrew  and  munition  crew  perfor¬ 
mance  are  measured  in  terms  of  such  criteria  as  sorties  flown,  refuelings, 
strike  events,  weapons  firing,  day  target,  night  target,  and  side-looking 
air-bome  radar  performance.  All  units  are  evaluated  against  standard 
applicable  criteria. 
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Mobility  Readiness  Plans  and  Exercises.  AEM  28-40  [4]  and  TAC 
Manual  400-1  [5]  set  mobility  requirements  and  COMIAC  Force  Generation 
Publication  200  sets  time  frames  for  deployment  of  force  packages.  IG 
teams,  ORIs,  and  MEI  reports  evaluate  units  according  to  mobility  capa¬ 
bilities,  training,  and  readiness  criteria.  The  degree  to  which  readiness 
plans  and  exercises  define  supply  requirements ,  training,  operationally 
ready  equipment,  and  maintenance  provides  a  potential  means  of  relating 
mission  readiness  to  BOS. 

Management  Effectiveness  Inspections  (MEI)  [2].  MEIs  rate  units  as 
either  satisfactory  or  unsatisfactory  under  peacetime  assu]iq>tions.  Each 
functional  area  is  evaluated  under  a  variety  of  inspection  criteria,  and 
rated  either  laudatory,  minor  deficiency,  or  major  deficiency.  Functions 
evaluated  include  Personnel,  Administration,  Security  Police,  Comptroller, 
Weather,  Organizational  Maintenance,  Intermediate  Maintenance,  and  Supply. 

Operational  Readiness  Rates  [6].  Statiis  reports  document  individual 
unit  ability  to  provide  operational  aircraft  (or  missiles)  sufficient  to 
satisfy  sortie  and  alert  requirements  of  all  kinds.  The  Aerospace  Vehicle 
Inventory,  Stattis  and  Utilization  Reporting  System  reports  mission  equip¬ 
ment  status  in  terms  of  mission  capability.  That  is,  whether  they  are: 
fully  mission  capable  (FIK) ,  partially  mission  capable  (PMC) ,  or  not  at 
all  mission  capable  because  of  deficiencies  in  maintenance  performed 
(IQOl) ,  supplies  required  but  not  on  hand  (NMCS) ,  or  both  (NMCB) .  This 
classification  replaced  the  previous  "not  operationally  ready  due  to 
STipply  (NORS)  or  maintenance  (NORM)"  classification  system.  Classifica¬ 
tion  is  based  on  peacetime  standards  of  maintenance,  supply,  and  personnel 
utilization.  Such  data  could  provide  a  means  for  linking  actual  aircraft 
readiness  to  actual  maintenance  and  supply  conditions. 

Proportions  of  Mission-Ready  Crews  [2].  Assigned  aircrews  are 
evaluated  against  the  sortie  training  requirements  for  mission-ready 
crews.  The  proportion  of  assigned  crews  meeting  these  standards  is  one 
description  of  the  peacetime  mission  readiness  of  a  base.  This  measure 
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is  subject  to  considerable  variability  if  a  squadron  is  undergoing  con¬ 
version,  or  is  serving  as  a  replacement  training  squadron. 

Secondary  Standards  and  Performance  tfeasures  of  Potential  Use 

Flying  Activity  [7,  8].  Measures  such  as  sorties  per  month, 
flying  hours  per  month,  and  sorties/flying  hours  per  aircraft  can  serve 
as  quantifiable  measures  of  mission  capability  and  activity.  These 
activity-level  measures  should  be  related  to  specific  training  or  combat 
requirements,  however. 

Pilot  Experience  Levels  [2].  The  experience  levels  of  pilots 
could  serve  as  a  general  measure  of  pilot  capabilities  and  hence  mission 
capability.  Pilot  flirlng  hour  eiqserience  can  be  broken  down  according 
to  several  categories,  such  as  combat  experience,  and  by  aircraft.  It 
is  probably  not  useful  as  the  primary  measure  of  mission,  but  it  could 
provide  additional  empirical  data  on  how  pilot  flying  time  and  sortie 
experience  are  likely  to  be  distributed. 

Sortie  Event  Content  [2].  Related  to  the  number  and  types  of 
training  sorties  is  the  event  content  of  each  sortie.  There  are  TAC  and 
general  AF  standards  that  must  be  met  by  each  sortie.  Event  content  might 
serve  as  a  secondary  factor  for  projecting  flying  hours  based  on  sortie 
types. 


Mission  Manpower  Authorizations  by  UE.  This  is  used  as  an  overall 
descriptive  measure  to  assess  manning  ratios  and  support  efficiencies  of 
similar  units  [2].  Manpower  was  classlfeid  as  required  by  wing,  fighter 
squadron,  maintenance,  and  support  elements.  While  not  useful  directly  as 
a  measure  of  mission  capability,  if  organizational  components  manpower  re¬ 
quirements  per  UE  are  reliable,  that  information  could  be  used  as  one  ele¬ 
ment  of  information  in  estimating  population-related  support  requirements. 

Direct  Maintenance  Manhours  per  Flying  Hour  (DMMH/FH)  [9].  DMMH/FH 
is  proposed  as  a  measure  of  flying  hours  as  they  relate  to  maintenance 
man-hours.  The  actual  observed  man-hours  can  vary  in  the  short  run  due 
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to  the  urgency  of  sortie  generation,  deferred  maintenance,  and  on**the-job 
training  [2].  Such  relationships  can  be  useful  to  the  6EB0S  model,  but 
GEBOS  should  probably  rely  on  derived  OMMH/FH  factors,  rather  than  short¬ 
term  statistical  observations. 

Defense  Resource  Model  (DBM)  [10].  DRM  was  developed  by  GRC  for 
the  Congressional  Budget  Office  to  describe  che  budget  impact  of'  DOD 
requirements.  The  model  is  driven  by  force  changes  in  primary  aggregated 
elements  (Strategic  and  Tactical/Mbbility  forces) .  These  changes  in  turn 
drive  changes  in  other  areas  such  as  auxiliary  activities,  mission  support, 
central  support,  and  miscellaneous  through  a  series  of  linear,  hierarchi¬ 
cal  relationships.  While  not  a  standard  or  performance  measure  as  such, 
DRM  methodology  ml^t  be  adapted  for  projt-cting-  BOS  manpower  as  a  function 
of  mission  unit  force  structure. 

Secondary  Performance  Measures  of  No  Potential  Use 

Maintenance  Experience  [2].  One  intermediate  measure  of  maintenance 
capabilities  is  the  average  years  of  experience  of  maintenance  personnel. 
Theoretically,  experienced  technicians  will  be  able  to  perform  a  greater 
variety  of  maintenance  tasks  more  efficiently.  This  measure  is  not  rele¬ 
vant  for  GEBOS  purposes. 

Abort  Rates  [2].  Related  to  the  level  of  operations  is  the  nmrijer 
of  missions  aborted.  It  could  serve  as  a  measure  of  maintencince-aircrew 
proficiency.  However,  abort  rates  observed  by  Morgan  and  others  were 
usually  low  with  little  explainable  variability. 

Base  Self  Sufficiency  Indices  [2].  Such  indices  reflect  the  ability 
of  units  to  accomplish  field  and  intermediate  maintenance  with  their  own 
resources.  While  a  potentially  useful  index,  it  is  usually  quite  high 
and  appears  to  have  too  little  variability  for  GEBOS  analysis  purposes. 

Accident  Rates  [2].  Accident  rates  could  be  a  measure  of  pilot  and 
training  proficiency.  Observed  values  found  there  was  little  explainable 
variation  that  could  be  directly  related  to  training  or  mission  capabili¬ 
ties. 
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Proposed  Aiialysls  Plan 

Figure  1  is  a  conceptual  display  of  the  proposed  BOS  mission  exten¬ 
sion.  BOS  manpower  requirements  are  based  on  peacetime  BOS  workload. 

One  reason  for  this  is  that  in  wartime  the  emergency  work  week  will  in¬ 
crease  available  manhours  by  approximately  68Z.  Also,  many  BOS  workload 
factors  are  population-  rather  than  usage-related.  For  these  reasons, 
there  is  an  implicit  assumption  that  peacetime  BOS  manpower  for  a  given 
installation  will  support  its  wartime  workload  (to  Include  deplo3nnent 
commitments).  Thus,  the  next  key  activity  in  determining  the  relation¬ 
ship  of  BOS  manpower  and  mission  capability  is  the  analysis  of  the  iiiq>act 
of  peacetime  mission  demands  on  BOS  workload. 

Several  aspects  of  peacetime  mission  capability  should  Impact  on 
BOS  workload  factors.  Mission  personnel  clearly  will  contribute  to  popu¬ 
lation-related  workload  that  drives  Administration,  MHR,  and  Other  Base 
Services  manpower  requirements.  Other  peacetime  mission  capability  mea¬ 
sures  will  drive  other  workload  indicators.  Flying  hours  and  sorties 
flown  should  determine  aviation  fuel  consumption,  a  key  supply  indicator. 
Other  mission  requirements  will  contribute  to  vehicle  inventories  and 
supply  inventory  and  transactions.  Thiis,  mission  capability  can  be  seen 
as  a  contributor  to  both  mission  manpower-related  and  mission  activity- 
related  portions  of  BOS  workload. 

Extension  of  BOS  workload-BOS  peacetime  mission  requirements  can 
make  GEBOS  a  tiseful  programming  tool  as  well  as  an  explanatory  model. 
Model  users  can  input  various  mission  requirements  in  terms  of  aircraft 
by  model-design-series  and  a  utilization  rate.  The  model-design-series 
can  then  be  used  to  generate  various  fixed  mission  manpower  and  BOS  sup¬ 
port  (such  as  supply  inventory  requirements)  data  and  the  programmed 
utilization  rate,  in  such  terms  as  flying  hours,  sorties  and/or  alert 
lines  will  generate  additional  activity-related  supply  requirements. 

These  total  requirements  can  then  determine  BOS  manpower  requirements 
using  production  function  and  constraint  relationships  similar  to  those 
of  the  existing  model. 


Wartime  projected  available  manhours  244  per  month  versus  144.9  current. 
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BOS  -  MISSION  CONCEPT 
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Figure  1.  Proposed  BOS  Mission  Extension 


The  final  step  in  determining  the  impact  of  BOS  changes  is  the 
investigation  of  the  relationship  between  peacetime  mission  capabilities 
and  wartime  mission  capabilities  and  objectives.  Flying  hours  and  peace¬ 
time  sortie  requirements  are  necessary  to  maintain  pilot  and  crew  pro¬ 
ficiency.  These  training  requirements  relate  to  their  ability  to  perform 
wartime  missions  of  various  types  and  with  particular  frequency.  These 
wartime  mission  capabilities  will  determine  what  mission  objectives  the 
crews  can  be  expected  to  accomplish.  It  should  then  be  possible  to  make 
quantified  statements  about  the  inqjact  of  BOS  changes  on  peacetime  activity 
and  force  levels  and  the  relationship  which  these  changes,  in  turn,  have 
on  wartime  capabilities. 

During  the  remainder  of  the  current  effort,  major  research  concen¬ 
tration  will  be  focused  on  establishing  relationships  between  peacetime 
mission  activity  and  BOS  workloads  and  the  development  of  a  prototype 
or  demonstration  capability  to  predict  BOS  requirements  by  functional 
grouping  as  a  function  of  changes  in  force  levels  and  activity  rates. 
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